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COMPOUNDS 

This invention relates to N-Bxoy\ cyclic amine derivatives and their use as 
pharmaceuticals. 

Many medically significant biological processes are mediated by proteins participating in 
signal transduction pathways that involve G-proteiris and/or second messengers. 

Polypeptides and polynucleotides encoding the human 7-transraembrane G-protein 
. coupled neuropeptide receptor, orexin-1 (HFGAN72), have been identified and are disclosed m 
EP-A-875565, EP'A-875566 and WO 96/34877, Polypeptides and polynucleotides encoding a 
second human orexin receptor, orexin-2 (HFGANP), have been identified and are disclosed in 
EP-A-893498. 

Polypeptides and polynucleotides encoding polypeptides which are ligands for the orexin- 
1 receptor, e.g. orexin-A (Lig72A) are disclosed in EP-A-849361. 

Orexin receptors are found in the mammalian host and may be responsible for many 
biological functions, including pathologies including, but not limited to, depression; anxiety; 
addictions; obsessive compulsive disorder; affective neurosis/disorder; depressive 
neurosis/disorder; anxiety netirosis; dysthymic disorder; behaviour disorder; mood disorder; 
sexual dysfunction; psychosexual dysfunction; sex disorder, sexual disorder, schizophrenia; 
manic depression; delerium; dementia; severe mental retardation and dyskinesias such as 
Huntington's disease and Gilles de la Touretfs syndrome; disturbed biological and circadian 
rhythms; feeding disorders, such as anorexia, bulimia, cachexia, and obesity; diabetes; 
appetite/taste disorders; vomiting/nausea; asthma; cancer; Parkinson's disease; Cushing's 
syndrome / disease; basophil adenoma; prolactinoma; hyperprolactmemia; hypopituitarism; 
hypophysis tumor / adenoma; hypothalamic diseases; Froehlich's syndrome; adrenohypophysis 
disease; hypophysis disease; hypophysis tumor / adenoma; pituitary growth hormone; 
adrenohypophysis hypofimction; adrenohypophysis hyperfunction; hypothalamic hypogonadism; 
KaUman's syndrome (anosmia, hyposmia); functional or psychogenic amenorrhea; 
hypopituitarism; hypothalamic hypothyroidism; hypothalamic-adrenal dysfunction; idiopathic 
hypeiprolactinemia; hypothalamic disorders of growth hormone deficiency; idiopathic growth 
hormone deficiency; dwarfism; gigantism; acromegaly; and sleep disturbances associated with 
such diseases as neurological disorders, neuropathic pam and restless leg syndrome, heart and 
lung diseases; acute and congestive heart failure; hypotension; hypertension; urinary retention; 
osteoporosis; angina pectoris; myocardial infarction; ischaemic or haemorrhagic stroke; 
subarachnoid haemorrhage; head injuiy such as sub-arachnoid haemorrhage associated with 
traumatic head mjury; ulcers; allergies; benign prostatic hypertrophy; chronic renal failure; renal 
disease; impaired glucose tolerance; migraine; hyperalgesia; pain; enhanced or exaggerated 
sensitivity to pain, such as hyperalgesia, causalgia and allodynia; acute pain; bum pain; atypical 
fecial pam; neuropathic pain; back pain; complex regional pain syndromes I and II; arthritic pain; 
sports injury pain; pam related to infection, e.g. HlV, post-polio syndrome, and post-herpetic 
neuralgia; phantom limb pain; labour pain; cancer pain; post-chemotherapy pain; post-stroke 
pain; post-operative pain; neuralgia; nausea and vomiting; conditions associated with visceral 
pain including irritable bowel syndrome, migraine and angina; urinary bladder incontinence e.g. 
urge incontinence; tolerance to narcotics or withdrawal from narcotics; sleep disorders; sleep 
apnea; narcolepsy; insomnia; parasomnia; jet-lag syndrome; and neurodegenerative disorders. 
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which includes nosological entitles such as disinhibition-dementia-parkinsonism-amyotrophy 
complex; pallido-ponto-nigral degeneration, epilepsy, and seizure disorders. 

Experiments have shown that central administration of the ligand orexin-A (described in 
more detail below) stimulated food intake in freely-feeding rats during a 4 hour time period. This 
5 increase was approximately four-fold over control rats receiving vehicle. These data suggest that 
orexin-A may be an endogenous regulator of appetite. Therefore, antagonists of its receptor may 
be useful in the treatment of obesity and diabetes, see Ce//, 1998» 92, 573-585. 

There is a significant incidence of obesity in westernised societies. According to WHO 
definitions a mean of 3 5% of subjects in 39 studies were overweight and a further 22% clinically 

1 0 obese. It has been estimated diat 5.7% of all heahhcare costs in the USA are a consequence of 

obesity. About 85% of Type 2 diabetics are obese, and diet and excise are of value m all diabetics. 
The incidence of diagnosed diabetes in westernised countries is typicaHy 5% and Ih^e are estimated 
to be an equal mmib^ undiagnosed. The incidence of both diseases is risings demonstrating flie 
inadequacy of current treatments which may be either inejBective or have toxicity risks including 

1 5 cardiovascular effects. Treatment of diabetes with sulfonylureas or insulin can cause hypoglycaemia, 
whilst metformin causes GI side-efifects. No drug treatment for Type 2 diabetes has been shown to 
reduce the long-term complications of the ^ase. Insulin smsitisers will be useM for many 
diabetics, however ftey do not have an anti-obesdy effect 

Rat sleep/EEG studies have also shown that central administration of orexin-A, an 

20 agonist of the orexin receptors, causes a dose-related increase in arousal, largely at the expense of 
a reduction in paradoxical sleep and slow wave sleep 2, when administered at the onset of the 
ncnmal sleep period. Theiefote antagonists of its receptor may be usefiil in the treatment of sleep 
disorders including insonmia. 

The present invention provides JV-aroyI cyclic amine derivatives which are non-peptide 

25 antagonists of human orexin receptors, in particular orexin-1 receptors. In particular, these 

compounds are of potential use in the treatment of obesity, including obesity observed in Type 2 
(non-insulin-dependent) diabetes patients, and/or sleep disorders. Additionally these compounds 
may be of use in tiie treatment of stroke, particularly ischemic or haemorrfaagic stroke, and/or 
blocking the emetic response i.e. the compounds are useful in the treatment of nausea and 

30 vonuting. 

International Patent Applications WO99/09024, W099/58533, WOOO/47577 and 
WOOO/47580 disclose phenyl urea derivatives and WOOO/47576 discloses quinolinyl cinnamide 
derivatives as orexin receptor antagonists. 

According to the invention there is provided a compound of formula (I): 

35 




wherein: 

X represents a bond, oxygen, NR' or a group (CH^)^, wherem n represents 1, 2 or 3, 

-2- 
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Y represents CH,, CO, CHOH, or -CHjCHCOH)-; 

Het is an optionally substituted 5- or 6- membered monocyclic heteroaryl group containing 
up to 4 heteroatoms selected from N, O and S, substituted by R^; 

Ar^ represents an optionally substituted phenyl or a 5- or 6-membered heteroaryl group 
5 containing up to 3 heteroatoms selected from N, O and S, wherein the phenyl or heteroaryl group 
is substituted by R' and fruther optional substituents; or Ar^represents an optionally substituted 
bicyclic aromatic or bicyclic heteroaromatic group containing up to 3 heteroatoms selected from 
N, O and S; 

represents hydrogen, an optionally substituted(C,^ )alkoxy, halo, cyano, optionally 
10 substituted(C]^)alkyl, optionally substituted phenyl, or an optionally substituted S- or 6- 
membered heterocyclyl group containing up to 4 heteroatoms selected fix>m N, O and S; 

is an optionally substituted ary 1 or an optionally substituted mono or bicyclic 
heteroaryl group containing up to 3 heteroatoms selected from N, O and S; 
R^ is selected from hydrogen or (C, Jalkyl; 
15 or a pharmaceutically acceptable salt thereof. 

A frutiier aspect of the invention is the confound (RS)-l-dibenzofuran-4-yl-l-{2-[5-(3- 
fluoro-phenyl)-[13»4]oxadiazol-2-yimethyI]-piperidin-l-yl}-methanone or a pharmaceutically 
acceptable salt thereof. 

Preferably where Ar represents phenyl or a 5- or 6-membered heteroaryl group 
20 containing up to 3 heteroatoms selected from N, O and S, the R^ group is situated adjacent to the 
point of attachment to the anude carbonyl. 

Het may have up to 5, preferably 1, 2 or 3 optional substituents. 
When Het is an optionally substituted 5- or 6- membered monocyclic heteroaryl group 
containing up to 4 heteroatoms selected from N, O and S, it may be oxa2X)lyl, imidazolyl, thiazolyl, 
25 Ihiadiazolyl, oxadiazolyl, triazolyl, pyrazolyl, furanyl, tetrazolyl, pyrimidinyl, pyrazinyl, 
pyridazinyl or pyridinyl. Additionally Het may be isoxazolyl» isothiazolyl and triazinyL 

Prefered examples for Het are oxazolyl, imidazolyl, tfaiazolyl, triazolyl, oxadiazolyl and 
pyrazolyl. Additional prefered examples are furanyl and tetrazolyl. 

When Ai^ is a 5- or 6-'membered heteroaryl group containing up to 3 heteroatoms selected 
30 from N, O and S, it may be furanyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, oxadiazolyl, 
thiadiazolyl, triazolyl, triazinyl, pyridazinyl, pyridinyl, pyrimidinyl, isothiazolyl, isoxazolyl, 
pyrazinyl, or pyrazolyl. 

Altonatively, exaiiq)les of Ar* are thiazolyl, pyrazolyl, triazolyl, pyridazinyl, oxazolyl, 
pyridinyl, pyrimidinyl, isoxazolyl and thienyl. 
35 More specifically, examples of Ar^ are thiazolyU pyrazolyl, triazolyl, pyridazinyl, 

oxazolyl, pyridinyl, pyrimidinyl, and thienyl. 

Whein R' is an optionally substituted 5- or 6-membered heterocyclyl group containing up 
to 4 heteroatoms selected from N, O and S, it may be furanyl, thienyl, pyrrolyl, oxazolyl, 
thiazolyl, imidazolyl, oxadiazolyl, thiadiazolyl, pyridinyl, triazolyl, triazinyl, pyridazinyl, 
40 pyrimidinyl, isothiazolyl, isoxazolyl, pyrazinyl or pyrazolyl Alternatively R^ can be piperidinyl, 
morpholinyl, thiomorpholinyl and piperazinyl. Additionally R* can be tetrazolyl. 

Preferably R* is an optionally substituted 5- or 6-mem[bered heteroaryl group containing 
up to 3 heteroatoms selected from N, O aud S. 
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Examples of where ArVepresents an optionally substituted bicyclic aromatic or bicyclic 
beteroaromatic include naphthyl, quinolinyl, napththyridinyl, benzofuranyl, benzimidazolyl, 
quinoxalinyl or quinazolinyl. Additionally Ar^ can be benzothienyl, benzotriazolyl, ben2X)xa2olyl 
or indazolyl. Furthermore Ar^ can be isoquinolinyl 
5 When R^is a mono or bicyclic heteroaiyl group containing up to 3 heteroatoms selected 

from N, O and S, it can be, for example, benzofuranyl. pyrimidinyl, pyridinyl, pyridazinyl or 
furanyl: 

Preferably ArVepresents optionally substituted phenyl, pyridinyl, thiazolyl, pyrazolyl, 
pyridazinyl, thienyl, benzofuranyl, naphthyl or triazolyL 
10 Alternatively A/ represents optionally substituted phenyl, pyridinyl, thiazolyl, pyrazolyl, 

pyridazinyl, thienyl, benzofuranyl, naphthyl or 1 A3-triazolyL 

X is preferably a bond, osgrgen, or (CHaX wherem n is 1 or 2. 

Y is preferably CH2, 

Alternatively represents hydrogen, an optionally substituted(Cj^ )alkoxy, halo, 
1 5 optionally substituted(C]-6)alkyl, optionally substituted phenyl, or an optionally substituted 5- or 
6-membered heteroaiyl group containing up to 3 heteroatoms selected from N, O and S 

FurOiermoTe can represent an optionally substituted(C,^ )a]koxy, halo, optiionsilly 
substituted(Ci^)al]7l, optionally substituted phenyl, or an optionally substituted 5- or 6- 
inembered heteroaryl group containing up to 3 heteroatoms selected from N, O and S 
20 Preferably R* is selected from an optionally substituted phenyl, pyridinyl, pyrazolyl, 

pyrimidazinyl, or oxadiazolyl group. 

Preferably R^ is attached to fhe atom in the monocyclic heteroaiyl ring one removed from 
point of attachment of Het to the linker as shown in compound (I) of scheme 2a. 

When used herein the term amide carbonyl means the -C(0)N bond wherein the N forms 
25 part of the cyclic amide ring 

Even more preferably R* represents an optionally substituted phenyl, or oxadiazolyl 

group. 

Preferably R^ is an optionally substituted phenyl. 

More preferably Het is oxadiazolyl, oxazolyl, imidazolyl, furanyl, thiazolyl or triazolyl, 
30 even more preferably Het is oxadiazolyl, oxazolyl, imidazolyl or furanyl. 

Optional substituents for the groups Het, Ar^ R* and R^ include halogen, hydroxy, 0x0, 
cyano, nitro, (CM)alkyl, (CM)alkoxy, hydroxy(CM)alkyl, hydroxy(Ci^)alkoxy, halo(CM)alkyl, 
halo(CM)alkoxy, aryl(CM)alkoxy, (CM)alkylthio, hydroxy(CM)alkyl, (CM)alkoxy(CM)alkyl, 
(C3^)cycloalkyl(CM)alkoxy, (CM)alkanoyl, (CM)alkoxycarbonyl, (CM)alkylsulfonyl, (Ci. 
35 4)alkylsulfonyloxy, (CM)aUg^lsulfonyl(CM)aIkyl, arylsulfonyl, aiylsulfonyloxy, aiylsulfonyl(Ci. 
4)alkyl, (Ci.4)alkylsulfonamido, (CM)alkylamido, (CM)alkylsulfonamido(CM)alkyl, (Ci. 
4)aIkylamido(CM)aIkyl, atylsulfonamido, arylcarboxamido, aiylsulfonamido(CM)allQ^U 
aiylcarboxamido(CM)alkyl, aroyl, aroyl(Ci.4)alkyI, or aiyI(CM)aIkanoyl group; a group R*R*^-, 
R\)CO(CH2X, R'CON(R")(CH2X> R'R^CO(CH2)r, RTR^l^SOaCCHjX or R"S02NR^(CH2)r where 
40 each of R' and R** independentiy represents a hydrogen atom or a (Ci.4)alkyl group or where 
appropriate R^R** forms part of a (C3^)azacyloalkane or (C34)(2-oxo)azacycloalkane ring and r 
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represents zero or an integer from 1 to 4. Additional substitaents are (C,^)acyl, aryl, aiyI(C,, 

>Ikyl. (CM)alkylamino(CM)alkyl, R'R'N(ayn-. R'R'N(CHynO-, wherein n represents an 

interger from 1 to 4. Additionally when the substituent is R'R*N(CHj)n- or R*R'K(CH,)nO, R* 

with at least one CH2 of the (CH2)n portion of tiie group form a (Cj^azacycloalkane and R^ 
5 represents hydrogen, a (Cj Jal]<yl group or with flie nitrogen to which it is attached forms a 

second CCjJazacycloalkane fused to the first (C^azacycloalkane. 

Preferred optional substituents for Ar^ are halogen, cyano, (CM)allcyl, hydroxy(CM)alkyl, 

(C, Jalkoxy(C,^)alkyl. R"R'K(CHj)n, or R"R'W . Additionally prefered optional substituents are 

(C, Jalkoxy, phenyl or nitro. 
10 Preferred optional substituents for Het are halogen, cyano, or (CM)alkanoyl. Further 

optional substituents are hydroxy(CM)alkyl, (C,^alkyl, or CFy 

Preferred optional substituents for R' are halogen, (C, Jalkoxy(C,^alkyl, R'R*N, 

R"R'W(CH,)n and RTR'N(CHj)nO. Additional optional substituents are (C,^)alkoxy, (CM)alkanoyl 

or(CJalkyl. 

1 5 Preferred optional substituents f ot R* are cyano, (C j^alkyl, (C,^alkoxy and halogen. 

In addition Het may be optionally substituted by a phenyl ring optionally substituted by a 
halogen, cyano, CMalkyl, CMalkanoyl or C^alkylsulfonyl group; or by a 5- or 6-'membered 
heterocyclic ring, such as a furanyl, pyridinyl, oxazolyl and pyrimidinyl. Additionally Het may be 
optionally substituted by a phenyl ring optionally substituted by (C,^)aIkoxy. 
20 Frefetred optional substitaents for Ar' include halogen, cyano, and (CM)alkyL 

In the groups Hetand Ar^> substituents positioned ortho to one another may be linked to 



form a ring. 

Illustrative compounds of formula (I) can be selected from: 



1 


(RS)-! -[5-(4-Fluoro-phenyl)-2-methyl-thiazol-4-yl]-l-[2-(5-phenyl-[l ,3,4]oxadiazol-2- 
ylmethyl)«piperidin- 1 -yl]-metfaanone; 


2 


(RS)-l-[5-(4-Fluoro-phenyl)-2-methyl-2H-[l,2,3]triazol-4-ylj-l-[2<5-phe 
[ 1 ,3,4]oxadia2ol-2-ylmethyl)-piperidin- l-yll-methanone; 


3 


(I^>l42-{3-Meihyl41,2,4]oxadia2»l-5-yl>phenyI]4-[2<5^henyl-^ 
ylmethyl)-piperidin-l -yll-methanone 


4 


(RS>l-Naphdialen-l-yl-l-[2-<5-phenyHl,3,4]oxadiazol-2-yhnethyl)-^^ 

methanone 


5 


(RS)-l-[2-<4-Fluoro-phenyl>5-methyl-2H-pyra2»l-3-yl]-l-[2-(5-p^^ 
[1 ,3,4]oxadiazol-2-yhnethyl)-piperidin-l-yll-methanone 


6 


(RS>l-[4-(4-Fluoro-phenyl)-l.methyl4H-pyra2ol-3'yl]4-[2-<5-phenyl- 
ri,3,4]oxadia2ol-2-yImethyl)-piperidin-l-yll-methanone 


7 


(RS)-l-[4-(4-Fluoro-phenyl)-2-methyl-2H-pyrazol-3'-yl]-l-[2-(5-phenyl- 
[ 1 ,3,4]oxadiazol-2-ylmethYl)-piperidin- l*ylVmethanbne 


8 


(RS)4-[4-(4-FIuoro-phenyl)-lH-pyra2oI-3-yl]-l-[2-(5-phenyl-[l,3,4]ox^^ 
ybnethyl)-piperidin-l-yll-methanone 


9 


(RS)-l-{2-[5-(3-Fluoro-phenyl)-[l,3,4]oxadia2oI-2-ylraetfiyl]-piper^ 
methyHl,2,41oxadia2ol-5-y!)-phenyl]-raethanone 


10 


(RS>1 -[5-{4-FluorO'phenyl)-2-niethyl-thiazol-4-yl]-l -{2-[5-(3-fluoro-phenyl)- 
[l,3,4]oxadjazol-2-yhiiethyl]-piperidin-l-yl}-methanone 


11 


(RS)-l-{2-[5-(3-Chloro-phenylH1.3,4]oxadiazol-2^yhnethyl]-piperidin-l^ 
fluoro-phenyl)-2-methyl-thiazol-4-yl]-methanone 



-5- 
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12 


methyl-[ 1 ,2,4]oxadiazol-5-yl)-phenyl]-methaiione 


13 


j-^*r-r luuio-piienyi ^--^-lucuiyj-inia^oi-t-yij- 1 -^Z"\ j~pyrwiui"i*"yi" 
[l,3,4]oxadia2ol-2-yIniethyl)-piperidin-l-yl]-methanone 


14 


^Ko j-1 luoro-pnenyi j-z-nieinyi-tniazoi-*t-yi]- 1 -|z-p-\^4-iiuoro-pncnyi^ 
[l,3,4]oxadiazol-2-yIniethyI]-piperidin-l-yl}-methanone 


15 


^^Jvo J- 1- \z-\p-\ji''K^nioxO'pii&nyi y-i 1 , joxaaiazoi-Z'yiiQeinyij'pipenatii-' i v ij •" i •i^-vt— 
fluoro-'phenyl)-2-methyl-thiazoM-yI1-methanone 


16 


(Ko j- X - (/-[3-(^z-cnioro-pnenyi^[ i >3,4j oxaaiazoi-z-yimeuiyij-piperiQui- 1 -yi/- i "[>-v*fr- 
fluoro-phenyl)-2-methyl-thiazol-4-yll-methanoiie 


17 


(Ko;- 1 - {z-p-(z-diloro-pnenyl}-[ l ,i,4joxaaiazol-'2-yimetnyij-piperiain- 1 -yl) • 1 -[2^(3- 
methyl-n,2,4]oxadiazol-5-yl)-phenyl]-niethanone 


18 


(Kb)- 1 - (2-p-(2,3-DicnIoro-pneny 1 »3,4joxaaiazoi-2-ylinetnylJ-pipenain-l*yl} - 1 -[5- 
(4-fluoro-pheQyl>-2-methyI-thiazol-4-yl1-metfaanone 


19 


(RS)-1 -l5-(4-r luoro-pnenyl)-2-metnyl-thiazol-4-ylj-l-{2-[5-^2-n 
ri,3,41oxadiazol-2-ylmethyl]-piperidin-l-yl}-methanone 


20 


(Ro>- 1 -L2-(5-J3enzoiuran-4-yl-[ l,3,4]oxadiazol-2-ylmethyl^ -ylj-i-[5-{4- 
fluoro-phenyl)-2-methyl-thiazol-4-yl]-methanone 


21 


(RS)-1 -[4-(4-Fluoro-phenyl)-l -methyl- 1 H-pyra2ol-3-yl]-l-{2-[5-{2-fluoro-pnenyl)- 
[l,3,4]oxadiazol-2-ybnethyl]-piperidin-l-yl}-methanone 


22 


(Rb>l -[5-(4-Fluoro-pnenyl)-2-methyl-2H-[l :23jtr^^ 
phenyl)-[13,41oxadiazoI-2-ylmethyll-piperidin-l-yl}-methfflnone 


23 


(RS)- 1- (2-[5-(2-Fluoro-phenyl)-[l 3,4]oxadiazol-2-^ 
naphthalen-l -yl-methanone 


24 


(RS>l-{2-p-(2,3-I^iiuoro-phenyl>[l,3,4joxadiazoi-2-yra 
(4-fluoro-phenyl)-2-methyl-tliiazol-4-yl]-methanone 


25 


(RS)-l-[4-(4-Fluoro-phenyl>l-methyi-lH-pyrazol-3-^^^ 
ri,3,41(neadtazol-2-ylmetfayI>piperidia-l-yl]-met^ 


26 


(RS)- 1 - {2-[5-(2,5-Difluoro-phenyl)-[ 1 ,3 ,4]oxadiazol-2-ylmetlryl]-piperidm- 1 -yl} -l-[5- 
(4-fluoro-phenyl)-2-methyl-thia2x>l-4"yll-methanone 


27 


(RS)-l-{2-[5-(2,5-Difluoro-phenyl>[l,3,4joxadiazow^ 
(4-fluor(>-phenyl)-lH-pyrazol-3-yl]-methanone 


28 


(RS> 1 - {2-[5-(2,5-Difluoro-phenyl)-[ 1 3 ,4]oxadiazol-2-y 
(4-fluoro-phenyl)- 1 -methyl-l H-pyrazol-3-yl]-methanone 


29 


(RS>l-{2-[5-(3,5-Difluoro-pnenyi)-[l,3,4]oxadiazol-2-y^^ 
(4-fluon>-phenyl)-2-melhyl-thia2ol-4-y 11 -methanone 


30 


(RS>l-{2-[5-{3,5-DifIuoro-phenyl)-[l,3,4]oxadiazol-2-ylme 
(4-fluoro-phenyl)-thiazol-4-yl]-inethanone 


31 


P\ 1 fO rc f'y C T>*XI-._._^ _1--.— _. IX n jiT J* f**l a1«* 1 l\ir^ 

(RS>l-{2-[5-(3,5-Difluon>-phenyl)-[13,4]oxadiazol-2-ylmeA^ 
(4-fIuoro-phenyl)-lH-pyrazol-3-yl]-methanone 


32 


(RS)-l-{2-[5-(3,5-Difluoro-phenyl)-[l3,4]oxadiazol-2-ylmethyl]-pipendm-l-^^ 
(4-fluoro-phenyl)-l-methyl-lH-pyra2ol-3-yl1-methanone 


33 


(RS>l-I5<4-Fluoro-phenyl)-2-methyl-thiazol-4-yl]-l-{2-[5<6-m 
[l,3,4]oxadia2oI-2-ylmethyl]-piperidin-l-yl}-raethanone 


34 


(RS)-l-[4-(4-Fluoro-phenyl>lH-pyi^I«3-yl]4-{2-t5-(6-methyl-pyndm-2-^^ 
tU3,41oxadiazol-2-ylmethyl]-piperidm-l-vl}-medianone 


35 


(RS>l-[4-(4-Fluoro-pftenyl>l-melhyl-lH-pyra 

yi) L 1 , jj'Tjojuiaiazoi-z^yjiiicuiyi j-pipenain- i-yi/-iijeinanoiie 


36 


(RS>l-{2-[5-(3-Fluoro-phenyl)-[l,3,4]oxadiazol-2-yIme%l]-piperi^^ 
fluoro-phenyl>-thia2ol-4-yl]-methaiione 


37 


(RS>l-[5-(4-Fluoro-phenyl)-2-methyl-thiazoM-yl]-l-[2K5-fu^ 
[l,3,4]oxadiazol-2-Ylmethyl)-piperidm-l-yil-methaiione 


38 


(RS>l.[4-{4-Fluoro-phenyl>lH-pyrazol-3-ylJ-142-(5-furan-2-yl-[l,3,^^ 

ylmethyl>-piperidin- 1 -yl]-inethanone 


39 


(RS)-144-(4-FIuoro-phenyl>l-methyl-lH-pyra2ol-3-yn-l-r2-(5-furan-2-y^^ 
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[l,3,4]oxadiazol-2-ylmethyl>piperidin-l-yl]-inethanone 


40 


rRSV14544-Fluorc>-DhenvlV2-methvl-2H4L231triazol-4-vll-l-r2-^^ 
ri,3,41oxadiazol-2-ylmethyl)-piperidin-l-yl]-methanone 


41 


SV1 - /2-r^-("?-Fluoro-Dhenvn-r 1 3 41oxadiazoI-2-vImethvll-oiDeridin-l-Yn-l-r5-(4- 
fluoro-phenyl>thiazol-4-yl]-methanone 


42 


<*\- 1 r*;-^'^•Fl!lnrr^-nl1envh-2-Tnethv1-thiaTol-4-vll-l 2-r5-r3-fllloro-DhenvIV 

[l,3,4]oxadiazol-2-ylinethyl]-piperidin-l-yl}-methanone 


43 


n? r^-/'9 Fliinrft-nfipnvlV9-methvl-tliiJi7ol-4-vn-l - i 2-r5-^3-fliioro-DhenvlV 
ri,3,41oxadiazol-2-ylmethyI]-piperidin-l-yl}-methanone 


44 


njc:\-1 /'J-F1tirtrA-nlif-nvlVthi»rnl-4-vn-1-r7-/'S-nhenvl-ri % 4lo>:ftdiazol-2-vlinethvlV 

piperidin-l-yl]-methanone 


45 


n? 1 -r^-/^'^-Fliiorn-nVipnv]^-9-mptlivl-thiarol-4-vll-l -F9-/5-Tihenvl-r 1 3 41oxadiazol<-2- 

yImethyl)-piperidin-l-yll-methanone 


46 


^?Q^.1 r^^'> P1ti/\<Y\_n1i<Kfi\/lV.9.mAtli\/1.thia-yrkt.A^-i/n.1.r'7-/S-n1i«»nv1-ri 4lAyAdiA7n1-9- 

"^^"^z-F iuoro~pncuyi^^"incinyi-uiiozoi~H*yij~i "i^'^j i , j j*tjua«ui«;6ui*a~ 
ylmethyl)-piperidm- 1 -yl]-methanone 


47 


^J^J3^^ -[_3-v^ luoro-pncnyij-z-roe 

r 1 ,3,4]oxadiazol-2-yIniethyl]-piperidin- l-yl} -methanone 


4S 


(RS>l-[5-{2-FIuoro-phenyl)-2-me%l-thiazol-4-yl]-l-{2-[5-(6-me&^^ 


49 


(RS>l-{2-[5-(23-Difluoro-phenylH13,4]oxadiazol-2-ylmeftyl]-piperi 

y^t"! I Uv/ri/'pilCliy ly" * Xl.'"Pj' l az>C I" J "j I j "lllC Ulol wllC 


50 


(RS>l-{245K2,3-Difluoro-phenyl)-[l,3,41oxadiazol-2-ylmethyl]-piperi^ 

^^.flimm»v%ti#knv1V.1 .mAfiivl.l TT.nvra9A]«^»vIl«i'mAtliAnAfi(% 


<i 


l-[5-(4-Fluoro-phenyl>2-me%UthiazoM-yll-l-t(S>2<5-phenyHl,3,^^ 
yhnethyl)-pyrrolidin- 1 -yl]-methanone 


52 


^ivD/- 1 -[ j*^ j-r luoro-piicny 1 ^-^-ineuiyi-iniazoi-**-yij- 1 -^^oj-z-^^-pnenyi- 
r 1 3»4]oxadia2ol-2«ylmethyl)-pyrroiidm-l-yl]-me(han6 


53 


I luoro-pnenyi j-z-niciuyi-Tniazoi-*f-yij- 1 "tl^ j-z-\^ j-pnenyi- 
[l,3,4]oxadiazol-2-ylmethyI)-pyrrolidin-l-yl]-methanone 


54 


(^Jtvo J- 1 -[^D-\^'Hr luoro-pficny i}-/-nicittyi-iniazoi'^-yij" A"\Z"^'*^ 
2-ylmethyl]-piperidin- 1 -yl} -methanone 


55 


^xvjj/-i -|^j"\*T-r luoro-pneny 1 ^-z-jiieuiyi-uiiazoi-*r-yij - 1 - \<fc-^H-\^it-incuiuAy-pucny ij- 
oxazol-2-ylniethyl]-piperidin- 1 -yl}-methanone 


56 


i-[ j-\^*f-'-riuoro-pnenyi j-z-ineuiyi-uiiazoi-^^-yij- x-\z-(^^^3-riuoro-pn ^-oxazoi- 
2-ylniethyl]-piperidm-l-yl}-methanone 


57 


^Ko/- 1 -[D-('j-r luoro-pneny ij-z -m etnyj -tniazoi-4-y ij- 1 - ^^-i*H^z-iiuoro-piipnyi /-oxazoi- 
2-ylmethyl>piperidin-l-yl>-methanone 


58 


^Ko/*l'-p-(4-riuon)-pnenyi}-z-metnyl-tiM 
ylniethyl)-piperidin- 1 -yl]-methanone 


59 


(RS)-2-(5-(4-Fluorophenyl>furan-2'ylmethyl)-H(5-(4-fluoroph^ 
4-yl)carbonyl-piperidine 


60 


(RS>l-[2-(4-Fluoro-phenyl)-5-methyl-2H-pyra2»l-3-yl>l-P^ 
ylmethyl)-piperidin- 1 -yl]-methanone 


61 


(RS>l-[5-(4-Fluoro-phenyl>2-me%l-2H-[lA3]triazol-4-yI]-^ 
ylmethyl)-piperidin- 1 -y l]-methanone 


62 


S V»l -NanhtHjil<*Ti-1 -vl-l -r9-/4_r»Vi#»n\/l-riYfl7r*l-9-vlmRtTivI^-r\itv*rirIiTi-l -v!l-ThpffinTmnp 


63 


(RS)-H5-Bronio-2-methoxy-phenyl)-l-[2-(4-phenyl-oxazal-2-ylmetlQrl>pip^ 
yl]-methanone 


64 


(RS>l"[5-(4-Fluon)-phenyI)-2-me%I-thiazol-4-yl]-l-[2-(5-phen^^^ 
ylmethyl)-piperidin-l -yll-methanone 


65 


(RS>l-[5-(4-Fluoro-phenyl)-2-methyI-thiazoM-yl]-l-{2-[3-(4'fluoro-phenyl)- 
[ 1 ,2,4]oxadiazol-5-ylmethy 11-piperidin- 1 -yl } -methanone 


66 


(RS>l-r5-(4-Fluoro.phenyI)-2-methyi-thia2x>M-yll-l-(3-(5-ohenyHU 
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ylmethyl)-morpholin-4-yl]-methanone 


67 


(RS)-l-[5-(4-Fluoro-phenyl)-2-methyl-thia2ol-4-yl]-l-[3-(4-phenylK)xazol^^^ 
morpholin-4-yl]-methanone 


68 


(RS)-l-[5-(4-Fluoro-phenyl)-2-inethyl-thia2ol-4-yl]-l-(3-(4-plienyl-lH-imidazol-2- 
yImethyI)-raorpholm-4-yl]-methanone 


69 


(RS)-l-[5-{4-Fluoro-phenyl)-2-methyl-thia2ol-4-yl]-l-{2-[5-(4-fluoro-phenyl)-ox^ 
2-ylmethyl]-piperidin-l-yll -methanone 


70 


n? 55 V 1 -r5-/4-Fluora-Dhenvl V2-niethv!-thiazol-4-vll- 1 -f 2-^" 4-ohenvl-oxazol-2-Ylniethvn- 
piperidin- 1 -yl]-methanone 


71 


^ RS V 1 « ( 2-r5-C4-Fluoro-Dhenvl Voxazol-2-vlmethvn-DiDeridin- 1 -vl 1 - 1-naDhthalen- 1 -vl- 
methanone 


72 


(RS)-l-(3,5-Dimethoxy-phenyl)-l-{2'^5-(4-fluon)-phenyl)-oxa2ol-2-yto 
piperidin- 1 -yl} -methanone 


73 


(RS)-l-[2-{4-FluorcHphenyl)-5-methyl-2H-pyrazoI-3-yl]-l-{2-(5-^4-fluoro-phen 
oxazol-2-ylmethyl]-piperidia- 1 -yl) -methanone 


74 


rRSVl-r5-r4-Fluoro-DhenvlV2-methvl-2H-ri 2 31triazol-4-vll-l-l2-f5-r4-fluoro- 
phenyl)-oxa2ol-2-yhnethyl]-piperidin-l-yl}-methanone 


75 


CR 53V 1 -f4-^4-Fluoro-nhenvlV 1 -Tnethvl-lH-^vrazol-3-vn-l - ^ 2«»r5-r4-fluoro-'DhenvlV 
n"xa7nl-2-vlinethvn-niTieridin-l -vl^otnethftnone 


76 


(RS>l-{2-[5K4-Fluoro-phenyI)K)xazol-2-ylmethyl]-piperidm-l-yl} 
phenyl)-thiazol-4-yI]-methanone 


77 


(RS)-l-[5-(4-FluoK)-phenyl>2-methyl-tiiia2oM-yl]-l-[2-(5-phenyl-K)>^ 
piperidin- 1 -yl]-methanone 


78 


(RS)-l-[2-(3-Methyl-[l,2,41oxadia2ol-5-yl)-phenyl]-l-[2-(5-phenyl-oxa2oI-2- 
ylmethyl)-piperidin-l-yll-methanone 


79 


(RS)-l-(2-Iodo-phenyl)-l-[2-{5-phenyl-oxazoI-2-ylmethyl)-piperidin-l-yl}-methanorie 


181 


(RS)-l-{2-[5-(23-Difluoro-phenyIHl,3,4]oxadiazol-2-yhnethyl]-piperidin^ 
(4-fluoro-phenyI>2-methyl-2H-r 1 ,2,31triazol-4-yl]-methanone 



and pharmaceutically acceptable salts thereof. 



Additional compomids of foimula (D can be selected from: 



80 


l-{(S)-2-[5-(4-Fluoro-phenyl>lH-imidazol-2-yhnethyl]-pyTTolidin-l-yl}-l-[5-(^^ 
fluoro-phenyl)-2-methyl-thiazol-4-yl]-methanone 


81 


l-{(S)-2-[5-(4-Fluoro-phenyl)-lH-imidazol-2-yhnethyl]-pyiToUdin-l-yI}-l-[^^^ 
fluoro-phenyl)-l-methyl-lH-i)yra2oI-3-yll-methanone 


82 


l-{(S>2-[5-(4-Fluoro-phenyl)-lH-imida2ol-2-ylmethyl>pyiTolidin-l-y^ 
fluoro-phenyl)-! H-pyra2ol-3 -yl]-methanone 


83 


(RS>l-{2.[5-(4-Fluoro-phenyl)-lH-imida2»l-2-ylmetlQrl>^^^ 
fluoro-phenyl)-2-methyl-thiazoi-4«yll'metbahone 


84 


(RS)-l-{2-[5K4-Fluoro-phenyl)-lH-imidazol-2-yhnethyl]-piperidin-l-yl}-l-[4 
fluoro-phenyl>-l-methyl-lH-pyra2oI-3-yIl-methanone 


85 


(RS>l-{2-[5K4-Fluoro-i^enyl)4H-imidazol-2-ybne%l]'piperidm^ 
fluoro-phenyl)-! H-pyrazoW-ylj-methahone 


86 


(RS)-l-{2-[5-(4-Fluoro-phenyl).lH-imida2»l-2-yhnethyl]-piperi^^ 
ihethoxy-pyridin-3-yl)-methanone 


87 


(RS)-l-{2-[5-(4-Fluoro-phenyl>lH-iihida2»I-2-ybnetiiyq^^^ 
isoquinolin-3-yl-methanone 


88 


(RS)-l-{2-[5-(4-Fluoro-phenyI)-lH.unidazol-2-ybnethyl]'piperidin-l-y^ 
[ 1 ,8]naphthyridin-2-yl-methanone 


89 


(RS)-l-[l-(2-DunethyIamino-ethyl)-4K4-fluoTO-phenyl>lH-pyr^ 
fluoro-phenyl)-l H-iraidazol-2-vlmethyll-piperidin- 1 -yl) -methanone 


90 


(RS)-l-[5-(4-Fluoro-phenyl>2-hydroxymethyl-thiazol-4-yl]-l-{2-i;5-(4-flu^ 
phenyl)'lH-imidazol-2-yhnethyl]~piperidin-l-yl}-methanone 


91 


(RS)-l-{2-[4-(4-Fluoro-phenyI)4H-imida2»l-2-yhnethyl>piperi 
£luoro-phenyl)-2-inethyl-2H-ri,2,31triazol-4-Yll-methanone 
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92 


\s\o)- 1 - 1 Z'l'r'yi-r luoro-pncnyi i ii~injiGazoi~/-yuncinyij-pip6riain''i -yi / - 1 j- 
methyl-l 1 ,2,4]oxadiazol-5-yl)-pheny l]-methanone 


93 


(Ko 1 -p-^'f-r luoro-pnenyi^z-ineinyi-iuiazoM-yij - 
imidazoI-2-ylmethyl]-piperidin-l-yl}-niethanone 


94 


^Ka> 1 -[j-^^H-r iuoro-paenyij-z-ineiiiyMniazoi-4-yij- 1 -\z-[j-^/-iiuoropnenyi j- ixi- 
iinidazol-2-ylmethyl]-piperidin-l -yl} -methanone 


95 


(Ko}- 1 -[ j-(4-r iuoro-pnenyi)-z-metny i-tiuazoM-ylj- 1 - (z-p-^z-Dromopiieiiyy- 1 Jri- 
imidazol-2-ylmethyl]-piperidin-l-yl}-methanone 


96 


(R5>)-2-[2-{ 1 -{ 1 luoro-phenyl)-2-memyl4niazoM-ylJ-meth 
2-ylmethyl)-3H-imidazol-4-yll-benzonitrile 


97 


(Ro)- 1 - {2-[4-j3romo-5-(4-nuoro-phenyi)- 1 H-MmaazoI-2-yImethy IJ-pipendm- 1 -yl) - 1 - 
[5-{4-fluoro-plienyl)-2-methyl-thiazol-4-yl]-methanone 


98 


yisJbyo -(4-r iuoro-pnenyij-/-ti - 1 1 -|_5-t4-iluoro-pnenyl)-2-metnyl-tmazol-4-ylj- 
methanoyl}-piperidm-2-ylmetfayl)-3J?-imidazol6-4-<:^ 


102 


(^Kb> 1 -\^z-Jimoxy-piieny 1)- 1 -iz-(4-pnenyl-oxazol-2-y imeuiyl)-pipenam- 1 -ylj- 
methanone 


103 


(^Ko> 1 -[ J luoro-pneny i>-2-nydro3qanetnyl-tniazol-4-yiJ-l-l2-(4- 
ylmethyl)-piperidin- 1 -yl]-methanone 


104 


(Ko)- 1 -[5 -(4-r luon)-pnenyl}-2-nyaroxymethyl-tniazol-4-ylj- 1 -[2-(5'-phenyI- 1 H- 
imidazol-2-ylmethyl)-piperidin-l -yl] -methanone 


105 


(RS> I -[5-(4-Fluoro-pnenyl)-2-methyl-tfaiazol-4-yl]-l-{2-[5-(4-n^ 
[l,2,4]triazol-3-ylmetbyl]-piperidin-l-yl}-metlianone 


106 


(RS>l-{2-[5-(4-Fluoro-phenyl)-4//41A4]tnazol-3-ylmethyll-pipe^^ 
isoqumolm-3-yl-mefhanone 


107 


(RS>l-{2-I3-(3-Dime%lammo-propoxy)-phenyl]-thiophen-3-yl}-l-{2-[4^^^ 
phenyl)- liy-imidazol-2-ylmethyl]-piperidin- 1 -yl} -methanone 


108 


(RS)-l-[5-(4-Fluoro-phenyl>2-methyl-tfaiazol-4-yI]-l-{2-[5-(3-methoxy-phenyl>lH- 
imidazol-2-v1methyl]-piperidiii-l*-yl)-methano 


109 


(RS>l-[4-(4-Fluoro-phenyl)-l-methyl-IH-pyra2ol-3-yI]-l-{2-[5-(3-methoxy- 
phenyl)-lH-imidazol-2-ylmethyI]-piperidm-lTyl}-methanone 


110 


(RS)-l-{2-[5-(3-ChlorD-phenyI)-lH-imida2ol-2-ylmethyl]-pipendm-l-yl}-l-[5-(4- 
fluoro-phenyl)-2-methyl-thiazol-4-yll-methanone 


111 


(RS)-l-{2-[5-(3-CMoro-phenyl)-lH-imidazol-2-ybnaethyl]-pipendra-l-yl}-l-[4-(4- 
fluoro-phenyi)-l-methyl-lH-pyrazol-3-yl]-methanone 


112 


(RS>-3-[2-(l-{ 1 -[5-(4-Fluoro-phenyl)-2-methyI-thiazol-4-yl]-methanoyl) -pipendm- 
2-yImethyl>3H-«nidazol-4-yl]-benzonitrile 


113 


(Rb)-3-[2-(l-{l-[4-(4-FIuoro-phenyl)-l-raethyl-lH-pyrazol-3-yl]-metl^ 
piperidm-2-ylmethyl)-3H-imida2ol-4-yl]-ben2onitrile 


114 


(RS)-l-[5-(2-Fluoro-pnenyl)-2-methyl-tIuazol-4-yl]-l-[2-(5-phenyl-lH-m 
ylmethyl)-piperidin-l -yl]-metharione 


115 


(RS)-l-[5-(3-Fluoro-phenyl>2-methyl-thiazol-4-yl]-l-[2<5-phenyI-lH-inii 
yImethyl)-piperidin-l-yr|-methanohe 


116 


(RS>l-(2-Methyl-5-phenyl-thia2»l-4-yl>l-[2-(5-phenyl-lH-imidazol-2-ylme%^ 
piperidin-l-yl]<methanone 


117 


(RS>l-{5-[3-(3-Dimethylamino-propoxy)-phenyl]-2-methyl-tWa2ol-4-yl^ 
phenyl-lH-imidazol-2-ylmethyl)-piperidm-l-yll.methanone 


118 


(RS>l-{5-[3-(4-Dimethylammo-butoxy>phenyl]-2-metfayl-thiaTO 
phenyl-1 H-unidazol-2-ylmethyl}-piperidui-l -yll-methanone 


119 


(RS>l-{5-[3-(2-Dunethylamino-ethoxy>phenyl]-2-methyl-thiazol-4-yl}-l-[2^^^ 
phenyl-lH-imida2ol-2-ylmethyl)-piperidm-l-yll-methanone 


120 


(R5)-l-[5-(4-Fluoro-phenyl>2-methyl-thia2ol-4-yl].l-{2-[5-<4-fluor^^ 
tetrazoI-2-ylmethyI]-piperidm- 1 -yl } -methanone 


121 


(RS)-l-{2-[5-(4-nuoro-phenyl)-tetra2ol-2-yhnethyl]-piperidm-l-yl}-l-[5-(4^^ 
j)henyl)-thia2ol-4-yll-methanone 


122 


(RS)-144-(4-Fluoro-phenyl)-lH-pyra2oI-3-yll-l«(2-r5-(4-fluoro-phenvl>tetrazol^^^ 
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ylmethyl]-piperidin- 1 -yl} -methanone 


123 


CO rd..^d-171ii/\rf\.T\(if>n\/l\.1 -.m<*tKvl-ll-l_iwra'rfil-^-vn-1 -/^-f'^i-M-.fliiom-nHpnvlV- 

tetrazoI-2-ylmeihyl1-piperidin-l-yl}-inethanone 


124 


^jtvo y-1 -LT-^*f-" luoro-pnenyi ^-z~njeinyi-z/7-pyrazoio*/ij-i ~ \ 
tetra2ol-2-yImethyn-pipendin-l-yI}-methanone 


144 


(iOy- 1 -[^-v*J-r luoro-pneny i^-/-meiiiyiHiuazoi-*Hyij- 1 -iz-\H-pnenyi-iiniaazoi- 1 - 
ylmethyl)-piperidin-l -yll-metharione 


145 


(Kb/- i -[ j-(4-r luoro-pneny y-uiiazoi-4-yi J- 1 - tz-(*r-piicny i-iniiaazoi- 1 -yimeiny i y 
piperidin- 1 -yl]-methanone 


146 


(Ro)-i-l4-(4-r luoro-plieny I)- l-metiiyHrl-pyrazoio-yij- i-[z-(4-prieny i-imiaazoi- 1 - 
ylmethyl)-piperidin- 1 -yl]-methanone 


147 


(KaJ-l -lD-(4-r luoro-pnenyl ^-2-metnyi-tniazol-4-yiJ-l-tZ-tJ-^4-iiuoro-pnenyy^ 
pyrazol-l-ylmethyll-piperidin-l-yll-methanone 


148 


-(5-Bromo-2-nietnoxy-pnenyj}-i - {2-[3-(4-iiuoit)-pjienyi7-pyiuzoi-i -yi^ j- 
piperidin-l-yU-methanone 


149 


(Kd)- 1 -p-(4-r luoro-pnenyi^z-nietiiyl-x n-i i J jtria2X)i-4-yij- 1 - (z-[ j-(^*i-iiiioro- 
ph^yl>pyrazol-l-ylmethyll-piperidin-l-yl}-ineftanone 


150 


(RS)-l-[5-(4-Fluoro-phenyI)-2-methylK>xazol-4-yl]-l-{2-[3-<4-fl^^ 
pyrazol- 1 -ylmethyl] -piperidin- 1 -y 1} -methanone 


151 


(RS)-l-{2-[3-(4-Fluoro-phenyl)-pyra2»l-l-ylme1hyl]-piperidin-l-^^^ 
[ 1 ,2,4]oxadiazol-5-yI)-phenyl]-inethan6ne 


152 


(RS)-l-[5-(4-Fluoro-phenyl)-2-methyl-thiazol-4-yl]-l-[2-(4-phenyl-thiazo 
ylmethyl)-piperidin~ 1 -yl]-methanone 


153 


(R)-l-[5-(4-Fluoro-phenyl)-2-inethyl-thiazol-4-yl]-l-[3-(4-phenyl-oxazol-2- 
y]methyl)-morpholm'4-yl]-methanone and (SHR)-l-[5-(4-Fluoro-phenyl)-2-mcthyl- 
thiazol-4-yI]- 1 -[3 -(4-phenyl-oxa2ol-2-ylmethyl)-morpholin-4-yi]-methanone 


154 


(KS)-l-{2-[5-(2,5-DunethyI-2H-pyrazol-3-ylH^3,4jox^ 
piperidii]Hl-yl>-l-[5-(4-fluoro-i>heiYyl>2-metfay2-^ 


155 


(RS)-l-[2-(4,5-Diphenyl-lH-miida2»l-2-ylmethyl)-pipena^ 
phenylV2-inethyl-thiazol-4^yl]-inetiianone 


156 


(RS)- 1 - {27[4-(4-Fluoro-phenyl)- 1 -methyl- 1 H-tmidazol-2-ylmetfaylj-pipendin-l -yl } - 
l-[5-(4-fluoro-phenyl)-2-methyl-thiazol-4-yl]-methanone 


157 


(RS)- 1 -[2-(5-Benzoiuran-2-yl-[l ,3 ,4]oxadiazol-2-ylniethy l)-pipendm- 1 -ylj- 1 -[5-(3- 
fluoro-phenyl)-2-niethyl-duazol-4-yl]-methanone 


158 


(RS)- 1 -[5-(4-Fluoro-phenyl)-2-memyl-thiazol-4-yl]- 1 -[2-(4-pyndin-2-yl-oxazol-2- 
ylmefliyl)-piperidin-l-yl]-methanone 


159 


(RS)-l-{2-[5-(3,4-Difluoro-phenyI)"lH-imidazol-2-ylmetliylj-piperidm- 
(4-fluoTO-phenyl>-2-methyl-thiazol-4-yll-mediaiione 


160 


(RS)- 1 -{2-[5-{3-Fluoro-phenyl)-lH-imi<iazoi-2-ylmetnylj-pq)endm-l^ 
flu6ro-phenyl)-2-methyl-thiaioI-4-yl]-methanone 


161 


(RS>l-[5-(4-Fludrdphenyl)-2-methylthia2ol-4-yl]-l-{2-[5-(4-flu6rophenyl)-lfr 
pyrazol-3-ylihethyil-piperidin-l -yl}-methanone 


162 


(RS)-l-{2-[4-(4-Huorophenyl)-lH-unidazol-2-ylmethyll-piperazin-l-yl^ 
fluorophetiyl)-2-methyIthiazol-4-yl]-metfaanone 


163 


l-[5-(4-Huorophenyl)-2-methyl-thia2ol-4-yl]-l-{2-[4-(4-fluorophenyl)-oxazoM^ 
yhnethyll-piperazin-l-yU-methanone 


and pbamiaceutically acceptable salts thereof. 
Further compounds of formula (I) can be selected from: 


99 


(RS>l-[4~(4-Fluoro-phenyl)-l.methyI-lH-pyiazol-3-yl]-i-{2-[4-(4-f!uoro-phenyl)- 
oxazol-2-ylmethyll-piperidin-l-yn-inethanone 


100 


(RS>l-{2-[4-(4-Fluorc>-phenyl)-oxazol-2-ylmethyll-piperidin-l-yl)-l-[4<4-fluor^ 
phenyl)-lH-Dyrazol-3-yl]-methanone 


101 


(RS>-l-{2-[4-(4-Fluoro-phenyl)-oxazol-2-yImethyll-piperidin-l-yI)-l-qulnolm^^ 
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methanone 


125 


rp Q\^t ./o«r^ j"i«Kl«Arfv.nhenvn-r 1 ^ 41oxadia:zol-2-vlmethvll-DiDeridin- l-vU - 1 -(3- 
thiophen-2-yl-phcnyl)-methanonc 


126 


/T>c% 1 /O Xi^JX PliiArrw.nK<»nvn-ri % innYj»Hifl7«l-2-vlinethvn-DiDeridiil-l-vll-l-^3- 
tiiiophen-3-yl-phenyl)-inethanone 


127 


^Ko^-l-\A-[j-\j"riuoro-pnenyi^*Li,j,HjoAaui * jri/ i 
pyrazol-l -yl-phenyl)-methanone 


128 


niethanoyl)-biphenyl-4-carbonitrile 


129 


^io)-i-\Z-iJ"^j-riuoro-prieuyij-[i,^,*»jOAaaia^ ^ y>^s *■ 
metfaoxv-biphenvl-3-vl)-inethanone 


130 


(Ko}-l - j^3-r luoro-pneny I )"{ i , j,*»joxaaiazoi-Z"yjunieinyjj-pipBnara-i-yi/ - 
pyrroH-yl-phenyl)-methanone 


131 


(^KD)-l-L'iDeiizOiuran-^-yi'- 1 -|Z-[3-^3-iiuoro-pnenyi^[ i , j,*joxaaiazoi-z-yimeuiyij" 
piperidin-l-yl) -methanone 


132 


(Kb J- 1 -{2-p-(i-r luoro-pneny 1 y\v ,3,4joxaaiazoi-/-yuneuiyij-pipenain- 1 -yi/ - 1 
methoxy-4-methyI-phenyl)-methanone 


133 


(Kb )- 1 -(z-iitnoxy-4-metny 1-pneny 1 j- 1 - (Z-p-(j-nuoro-pnenyi7-j,i , J>*lJoxaaIazo^-z- 
y lmethyl]-piperidin- 1 -yl} -methanone 


134 


(Kb/- 1 -(3 , j-Uicnioro-z-metnoxy-pnenyi/- 1 - \z-'[d«\j -iiuoro-pnenyi^i i joxaaiazoi- 
2-ylmethyl]-piperidm- l-yl) -methanone 


135 


(Kb}-l-{2-p-(i-rluoro-pnenyl)-l i ,3,4joxaaiazoi-z-yimeuiyij-pipenam-i -yi | - i- 
methoxy-naphthalen-2-yl)-methanone 


136 


(Rb)-4-litnoxy-2-etnyl- j-( 1 - {/-[^-(i-iiuoro-pnenyi/-[ 1 ^ 
piperidin-1 -yl} -methanoyl)-ben2onitrile 


137 


(RS)-4-Etnoxy-5-( l-{2-l5-(3-tluoro-pnenyl)-ll,3,4Joxaaia20i-z-y^ I - 
yl} -methanoyl)-2-metfay I-benzonitrile 


138 


(RS)-l-{2-[5-(3-r luoro-pneiiyl)-[l ,3 ,4 joxaaiazol-z-yimetnyij-pipenam- i-y i >- x-(4 - 

methoxy-4-nitro-biphenyl-2-yl)-niethanone 


139 


(KS)r 1 - {2-[5-(3-r luoro-pneny 1 ,3,4 Joxaaiazoi-Z-ylmetnylJ-pipenam- 1 -y i > - 1 -(Z - 
methyl-4-nitro-biphenyl-2-yl)-methanone 


140 


(RS)-1 -{2-[5-(3-Fluoro-phenyl)-[l ,3,4Joxaaiazol-2-ylmetnylJ-pipenain-l -yl >- 1-(4- 
nitro-biphenyl-2-yl)-methanone 


141 


(RS)-l -Benzoruran-7-yl- 1 - {2-[5-(3-fluoro-pheny 1 ,3,4joxaaia2SOl-2-ylmemyij- 
piperidin-1 -yl}-methanone 


142 


(Rb)-l-(5-Bromo-4-^uiyl-2-metnoxy-pnenyl)-l-(Z-l5-(3-rluoro-pnen 
[l,3,4]oxadia2ol-2-ylmethyl]-piperidin-l-yl}-methanone 


143 


(E(S>l.[l-Elhyl-4-(4-fluoro-phenyl)-lH-pyrazol-3-yl]-l-[2-(5-phenyl- 
[l ,3,4]oxadiazol-2»yIiDethyl)-piperidin-l-yl]--m6thanone 


164 


(RS)-l-[3-(5-Bromo-4-phenyl-oxazol-2-ybnethyl)-morpholm-4-yl]-l-[5-(4-f[uo 
phenyI)-2-methyl-thiazoI-4-yl]-methanone 


165 


(RS>l-I2-(5-Chloro-4-phenyI-oxa2:ol-2-ylmethyl>piperidm-l-yl]-l-[5-(4-fl^^ 
phenyl)-2-methyl-thiazol-4-yl]-methanone 


lOD 


l-[5-(4-Fluoro-phenyl>2-raethyl-thiazol-4-yl]-l-[(S)-2-(5-phenyl-4/^[l,2,4]triazo^^ 
ylmethyl)-pyrrolidin- 1 *yl]-methanone 


167 


(RS>142-(5-Bromo-4-phenyI-oxazol-2-ylmethyl)-pipcndm-l-yl]-l-[5 

|jiiciiyi/-Zf-uicuiyi-uuiiZrvi^-j' tj^iiviiiaiiuiic 


168 


(RS)-l-(2.Methyl-5-phenyl-thiazoM-yl)-l-[2-(4-phenyl-oxazol-2-ylmethyl)-pi^^^ 
l-yl1-metfaanone 


169 


(RSVl-[l-(2-Dimethylamino-ethyl)-4-(4-fluoro-phenyl>liyi)yrazol-3^^^^^ 
phenyl-oxa2oI-2-ylmethy l)-piperidin- 1 -yl]-methanone 


170 


(RS)-2-( 1- { 1 -[5-(4-Fluoro-phenyl)-2-methyl-thia2ol-4-yl]-medianoyl}-piperidm-2- 
ylmethyl)-4-phenyl-oxazoIe-5-carbonitrile 


171 


(RS)-l-[2-(5-Bromo-4-phenyl-oxa2ol-2-yhnethyl)-piperidin-l-ylM-(2-methyI-5- 
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pheriyl-thiazoM-yO-methanone 


172 


1 -r^-^'4-F1iir*ro-.nhenvlV2-methvl-thiazol-4-vll-l '[(^ SV2-(^4-Dhenvl-oxa2X)l-2-YlinethYlV 
PYiTolidin-1-yll-methanone 


173 


1 r/'<2\-'>-f ^-Rrntn n^.nh pn vl -ov flTTvl -2-vl m ethvlVDviTolidin- 1 -vll- 1 -r5-f4-fliU)ro- 
pheavl>'2-methyi-thia2ol-4-yI]-inethanone 


174 


ylmethyl)-piperidin-l -yl>inethanone 


175 


ylmethyl>piperidin-l-yl ]-methanone 


176 


phenyl)-2-metiiyl-thia2ol-4-yl]-methattone 


177 


(RS>2-[2-(l-{l-[5-(4-inuorcHphenyl)-2-me%l-thiazoM-yl]-m^ 
vlTnel'hvlV'Oxazrtl-4-vll-benzonitrile 


178 


(RS>145-(4-Ruoro-phenyl)-2-me%l4hiaMl-4-yl]-l-{2-[4-(2-flu^^^ 
2-ylmethyl]-pipcridin-l-yl} -mcthanone 


179 


(RS)-l-[5K4-Fluoro-phenyl)-2-methyl-thiazoi-4-yl]-l-{2-[4-(3-^^ 
2-ylinethyllH>iperidin-l-yl}'metfaanone 


180 


CRSVl-{2-[4K3-Fluoroi)henyl)-1hia2ol-2-yIme<fayl^^^ 
ph6iiyl-thiazol-4-yl)-inethaiione 



and pharmaceutically acceptable salts thereof. 



When a halogen atom is present in the compound of formula Q) it may be fluorine, 
chlorine, bromine or iodine, preferably fluorine. 
S When the compound of formula (J) contains an alkyl group, whedier alone or forming 

part of a larger group, e.g. alkoxy or alkylthio, the alkyl group may be straight chain, branched or 
cyclic, or combinations thereof, it is preferably methyl or ethyl. 

When used herem the term aryl means a 5- to 6- membered aromatic ring, for example 
phenyl, or a 7 to 12 membered bicyclic ring system vjhstte at least one of fhe rings is aromatic, for 
1 0 example naphthyL 

It will be appreciated that compounds of formula (I) may exist asRorS enantiomers. The 
present invention includes within its scope all such isomers, including mixtures. Where 
additional chiral centres are present in compounds of formula (I), the present invention includes 
within its scope all possible diastereoismers, including mixtures thereof. The different isomeric 
1 S forms may be separated or resolved one from the olh^ by conventional methods, or any given 
isomer may be obtained by conventional synthetic methods or by stereospecific or asynometric 
syntheses. 

It will be understood that the invention includes pharmaceutically acceptable derivatives 
of compounds of formiila (I) and tibat these are included within the scope of the invention. 
20 Particular compounds according to the invention include those mentioned in the examples 

and their pharmaceutically acceptable derivatives. 

As used herein "pharmaceutically acceptable derivative" includes any pharmaceutically 
accieptable salt, ester or salt of such ester of a compound of formula (I) which, upon 
administration to the recipient is capable of providing (directly or indirectly) a compound of 
25 formula (I) or an active metabolite or residue thereof. 

It will be appreciated that for use in medicine the salts of the compounds of formula (I) 
should be pharmaceutically acceptable. Suitable pharmaceutically acceptable salts wilt be 



-12- 



wo 03/002559 



PCT/EP02/07007 



apparent to those skilled in the art and include acid addition salts formed with inorganic acids e.g. 
hydrochloric, hydrobromic, sulphuric, nitric or phosphoric acid; and organic acids e.g. succimc, 
maleic, acetic, fumaric, citric, tartaric* benzoic, p-toluenesulfonic, methanesulfonic or 
naphthalenesulfonic acid. Other salts e.g. oxalates, may be used, for example in the isolation of 
5 compounds of formula (I) and are included within the scope of this invention. Also included 
within the scope of the invention are solvates and hydrates of compounds of formula (I). 

Certain of the compounds of formula (I) may form acid addition salts with one or more 
equivalents of the acid. The present invention includes within its scope all possible 
stoichiometric and non-stoichiometric forms. 

1 0 Since the compounds of fonnula (I) are intended for use in pharmaceutical compositions 

it will readily be understood that they are each preferably provided in substantially pure form, for 
example at least 60% pure, more suitably at least 75% pure and preferably at least 85%, 
especially at least 98% pure (% are on a weight for weight basis). Impure preparations of the 
compounds may be used for preparing the more pure forms used in the pharmaceutical 

15 compositions. 

According to a further feature of the mvention there is provided a process for the 
preparation of compounds of formula (I) and salts thereof. The following schemes detail some 
synthetic routes to compounds of the invention 

20 Scheme 1 




wherein X, Het and Ar^ are as defined for compounds of formula (I), P is a protecting 
group and M is a metal, for example, lithium. 



25 Examples of suitable leaving groups include halogen, OC(=<))alkyl and 0C(=0)0- 

alkyl. The transformation (H) to (1) may be carried out in an inert solvent such as 
dichloromethane, in the presence of a base such as triethylamine. Alternatively this step may be 
carried out when represents hydroxy, in which case reaction with (D) takes place in an inert 
solvent such as dichloromethane in the presence of a diimide coupling reagent such as l-ethyl-3" 

30 (3-dimethylaminopropyl)carbodiimide hydrochloride, and an activator such as 1- 
hydroxyben2X}triazole. 
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Examples of protecting groups P include /-bulyloxycarbonyl, trifluoroacetyl and 
benzyloxycarbonyL Deprotection conditions are respectively, acid (e.g. trifluoroacetic acid in 
dichloromethane), base (e.g. sodium hydroxide in a solvent such as aqueous methanol) and 
catalytic hydrogenolysis in an inert solvent (e.g using palladium on charcoal in a lower alcohol or 
5 ethyl acetate). 

Compounds of formula (V) are known in the literature or can be prepared by known 
methods. 

Compounds of formula (I) when Het is a 5-aryH,3,4-oxadia2ole can be prepared by the 
process described in scheme 2a, or 2b, where X, Ar^ and are as defined for compounds of 
10 formula (I). 

Scheme 2a 




I HCIorTFA 



15 

Scheme 2b 




Compounds of formula Q) when Het is substituted 3-(l,2,4-oxadiazole) can be prepared by the 
20 process described in sdieme 3 where X, Aj^ and are as defined for compounds of formula (I). 
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Scheme 3 



X 



COjH 



X 2) NH, 




NOH 



Compounds of formula (I) when Hat is a 2-(4-aryloxa2ole) can be prepared by the process 
described in Scheme 4 where X, Ai^ and are as defined for compounds of foraiula Q. 



Scheme 4 



HN^^ Ar'cOCI or ^ 




Ar'COjH/ 
Hatu 



NaOH 
X ^ 



I. 





COaMe 



COsMe 



R^CCX^HgBr 



1 




\^ BF3.Et,0 



O ^ N 



o 




Compounds of formula (I) when Het is a 2-(5-aryIoxa2ole) can be prepared by the process 
described in Scheme 5 where X Ai^ ^ ^ defined for compounds of formula (I). 



Schemie S 
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CompouiDds of formula (I) where Het is a 2-(4-substituted imidazole) can be prepared by the 
process described in scheme 6 where X, Ar^ and are as defined for compounds of formula (I). 

5 Scheme 6 




wherein Ai^ are as defined for compounds of formula (I). 

10 

Scheme 7 

Cdmpounds of formula (1) wfa^in the Het group is linked to the cyclic ring through a 
nitrogen in the Het grdup, can be prepared by the process defined in scheme 7 wherein X, 
1 5 Ai^ and R^ aie as defined for compounds of fdrmula (I). 
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Compomids wherein tiie Het group is substituted can be prepared by the process defined in 
scheme 8 wherein Ai^, X and are as defined for compounds of formula (I). 
Scheme 8 




Compounds of formula (I) where Het is a 2-(4-aryl1hia2ole) can be prepared by the process described 
in Scheme 9 v/bisce X, Ai^ and are as defined for compounds of formula (I). 

Scheme 9 
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O 

QOH 
heat 




Compounds of fomula (T) vAx&^ Het is a 3-(5-aiyltria2ole) can be prepared by tbe process described 
in Scheme 1 0 where X, Ai^ and are as defined for compounds of formula (I). 

5 Scheme 10 



NH2NH2.H2O 




AH starting materials used in the above schemes are conmiercialfy available or prepared by 

10 known literature methods. 

The compounds of formula (I) may be prepared singly or as compound libraries 
comprisiiig at leiast 2, e.g. 5 to 1000, preferably 10 to 100 compounds of formula Q. Compound 
libraries may be prepared by a combmatorial 'split and mix' apjproach or by multiple parallel 
synthesis using eitiier solution phase or solid phase chemistry, by procedures known to those 

13 skilled in the art 

Thus according to a further aspect of the invention there is provided a compound library 
comprising at least 2 compounds of formula (I), or pharmaceuticallyr acceptable derivatives 
thereof. 

Pharmaceutically acceptable salts may be prepared conventionally by reaction with the 
20 appropriate acid or acid derivative. 

The compounds of formula (I) and their pharmaceutically acceptable derivatives are 
useful for the treatment of diseases or disorders where an antagonist of a human orexin receptor is 
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Inquired such as obesity and diabetes; prolactinoma; hypoprolactinemia; hypothalamic disorders 
of growth hormone deficiency; idiopathic growth hormone deficiency; Cushings 
syndrome/disease; hypothalamic-adrenal dysfunction; dwarfism; sleep disorders; sleep apnea; 
narcolepsy; insomnia; parasomnia; jet-lag syndrome; sleep disturbances associated with diseases 
5 such as neurological disorders, neuropathic pain and restless leg syndrome; heart and lung 
diseases; depression; anxiety; addictions; obsessive compulsive disorder, affective 
neurosis/disorder; depressive neurosis/disorder; anxiety neurosis; dysthymic disorder; bdiaviour 
disorder; mood disorder; sexual dysfunction; psychosexual dysfunction; sex disorder, sexual 
disorder; schizophrenia; manic depression; delerium; dementia; bulimia and hypopituitarism. The 
1 0 compounds of formula (I) or pharmaceutically acceptable derivatives thereof are also useful in the 
treatment of stroke, particularly ischemic and haemorrhagic. Furfhamore the compounds of 
formula (I) or pharmaceutically acceptable derivatives thereof are useful in blocking &e emetic 
response i.e. nausea and vomiting. 

The compounds of formula (I) and their pharmaceuticaUy acceptable derivatives are 
15 particularly useful for the treatment of obesity, including obesity associated with Type 2 diabetes, 
and sleep disorders. Additionally the compounds are useful in the the treatment of stroke and 
blocking the emetic response, i.e. nausea and vomiting. 

Other diseases or disorders which may be treated in accordance with Ae invention 
include disturbed biological and circadian rhythms; adrenoh3T)ophysis disease; hypophysis 
20 disease; hypophysis tumor / adenoma; adrenohypophysis hypofimction; functional or psychogenic 
amenorrhea; adrenohypophysis hyperfunction; migraine; hyperalgesia; pain; enhanced or 
exaggerated sensitivity to pain such as hyperalgesia, causalgia and allodynia; acute pam; bum 
pain; atypical facial pain; neuropathic pain; back pain; complex regional pain syndromes I and 11; 
arthritic pain; sports injury pain; pain related to infection e.g. HIV, post-polio syiidrbme and post- 
25 herpetic neuralgia; phantom limb pain; labour pain; cancer pain; post-chemotherapy pain; post- 
stroke pain; post-operative pain; neuralgia; and tolerance to narcotics or withdrawal from 
narcotics. 

The mvention also provides a method of treating or preventing diseases or disorders 
where an antagonist of a human orexin receptor is required, which comprises administering to a 
30 subject in need thereof an effective amount of a compound of formula (I), or a pharmaceutically 
acceptable derivative thereof. 

The invention also provides a compound of formula (I), or a pharmaceutically acceptable 
derivative thereof, for use in the treatment or prophylaxis of diseases or disorders where an 
antagonist of a human orexin receptor is required. 
35 The invention also provides the use of a compound of formula (I), or a pharmaceutically 

acceptable derivative thereof, in the manufacture of a medicament for the treatment or 
prophylaxis of diseases or disorders where an antagonist of a human orexin receptor is required. 

For use in therapy the compounds of the invention are usually administered as a 
pharmaceutical composition. The invention also provides a pharmaceutical composition 
40 comprising a compound of formula (T), or a pharmaceuticaUy acceptable derivative thereof, and a 
pharmaceutically acceptable carrier. 
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The compounds of formula (I) and their pharmaceutically acceptable derivatives may be 
administered by any convenient method, e.g. by oral, parenteral, buccal, sublingual, nasal, rectal 
or transdermal administration, and the pharmaceutical compositions adapted accordingly. 

The compounds of formula (I) and their pharmaceutically acceptable derivatives which 
5 are active when given orally can be formulated as liquids or solids, e.g. as syrups, suspensions, 
emulsions, tablets, capsules or lozenges. 

'A liquid formulation will generally consist of a suspension or solution of the active 
ingredient in a suitable liquid carrier(s) e.g. an aqueous solvent such as water, ethanol or 
glycerine, or a non-aqueous solvent, such as polyethylene glycol or an oil. The formulation may 
10 also contain a suspending agent, preservative, flavouring and/or colouring agent. 

A composition in the form of a tablet can be prepared using any suitable pharmaceutical 
canier(s) routinely used for preparing solid formulations, such as magnesium stearate, starch, 
lactose, sucrose and cellulose. 

A composition in the form of a capsule can be prepared using routine encapsulation 
15 procedures, e.g. pellets containing the active ingredient can be prepared using standard carriers 
and then filled into a hard gelatin capsule; alternatively a dispersion or suspension can be 
prepared using any suitable pharmaceutical carrier(s), e.g. aqueous gums, celluloses, silicates or 
oils and tiie dispersion or suspensioti tiien filled into a soft gelatin capsule. 

Typical parenteral compositions consist of a solution or suspension of the active 
20 ingredient in a sterile aqueous carrier or parenterally acceptable oil, e.g. polyethylene glycol, 
polyvinyl pyrrolidone, lecithin, arachis oil or sesame oil. Alternatively, the solution can be 
lyophilised and then reconstituted with a suitable solvent just prior to administration. 

Compositions for nasal administration may conveniently be formulated as aerosols, 
drops, gels and powders. Aerosol formulations typically comprise a solution of fine suspension 
25 of the active ingredient in a pharmaceutically acceptable aqueous or non-aqueous solvent and are 
usually presented in single or multidose quantities in sterile form in a sealed container which can 
take the form of a cartridge or refill for use wdth an atomising device. Ahematively the sealed 
container may be a disposable dispensing device such as a single dose nasal inhaler or an aerosol 
dispenser fitted with a metering valve. Where the dosage form comprises an aerosol dispenser, it 
30 will contain a propellant which can be a compressed gas e.g. air, or an organic propellant such as 
a fiuorochlorohydrocarbon or hydrofluorocarbon. Aerosol dosage forms can also take the form of 
pump-atoinisers. 

Compositions suitable for buccal or sublmgual administration include tablets, lozenges 
and pastilles where the active ingredi^t is formulated with a carrier such as sugar and acacia, 
35 tragacanth, or gelatin and glycerin. 

Compositions for lectal administration are conveniently in tiie form of suppositories 
containing a conventional suppository base such as cocoa butter. 

Compositions suitable for transdermal administration include ointments, gels and patches. 

Preferably the composition is in unit dose form such as a tablet, capsule or ampoule. 
40 The dose of the compound of formula (I), or a pharmaceutically acceptable derivative 

thereof, used in the treatment or prophylaxis of the abovementioned disorders or diseases will 
vary in the usual way with the particular disorder or disease being treated, the weight of the 
subject and other similar factors. However, as a general rule, suitable unit doses may be 0.05 to 
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1000 mg, more suitably 0.05 to 500 mg. Unit doses may be administered more than once a day 
for example two or three times a day, so that the total daily dosage is in the range of about 0.01 to 
100 mg/kg; and such therapy may extend for a number of weeks or months. In the case of 
pharmaceutically acceptable derivatives the above figures are calculated as the parent compound 
5 of formula (T). 

No toxicological effects are indicated/expected when a compound of formula (I) is 
administered in the above mentioned dosage range. 

Human orexin-A has the amino acid sequence: 
pyroGlu Pro Leu Pro Asp Cys Cys Arg Gin Lys Thr Cys Ser Cys Arg Leu 
10 1 5 10 15 

Tyr Glu Leu Leu His Gly Ala Gly Asn His Ala Ala Gly He Leu Thr 
20 25 30 

Leu-NHi 

Orexin-A can be employed in screening procedures for compounds which inhibit the 
15 ligand's activation of the orexin-1 receptor. 

In general, such screening procedures involve providing appropriate cells which express 
the orexin-1 receptor on ttieir surface. Such cells include cells from mammals, yeast, Drosophila 
or jE colL In particular, a polynucleotide encoding the orexin-1 receptor is used to transfect cells 
to express the receptor. The expressed receptor is then contacted with a test compound and an 
20 orexin-1 receptor ligand to observe inhibition of a functional response. One such screening 
procedure involves the use of melanophores which are transfected to express the orexin-1 
receptor, as described in WO 92/01810. 

Another screening procedure involves introducing RNA encoding the orexin-1 receptor 
intoXenopm oocytes to transiently eixpress the receptor. The receptor oocytes are then contacted 
25 with a receptor ligand and a test compound, followed by detection of inhibition of a signal in the 
case of screening for compounds which are thought to inhibit activation of the receptor by the 
Ugand. 

Another method involves screening for compounds which inhibit activation of the 
receptor by determining inhibition of binding of a labelled orexin-1 receptor ligand to cells which 

30 have the receptor on their surface. This method involves transfecting a eukaryotic cell with DNA 
encodmg the orexin-1 receptor such that the cell expresses the receptor on its surface and 
contacting the cell or cell membrane preparation with a compound in the presence of a labelled 
form of an orexin-1 receptor ligand. The ligand may contain a radioactive label. The amount of 
labelled ligand botind to the receptors is measured, e.g. by measuring radioactivity. 

35 Yet another screening technique involves the use of FLIPR equipment for high 

throughput screening of test comjpounds that inhibit mobilisation of intracellular calcium ions, or 
other ions, by affecting the interaction of an orexin-1 receptor ligand with the orexin-1 receptor. 

All publications, including but not limited to patents and patent applications, cited m tiiis 
specification are herein incorporated by reference as if each individual publication were 

40 specifically and individually indicated to be incorporated by reference herein as though fully set 
forth. 
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The foUowing Examples illustrate the preparation of pharmacologically active 
compounds of the invention. The Desariptions D1-D57 illustrate the preparation of intermediates 
to compounds of the invention. 

In the Examples NMR's were measured at 250MHz in CDCI3 unless otherwise stated. 
5 The following abbreviations are used herein; 

PyBop means benzotriazoH"yloxytris(pyrrolidino)phosphonium hexafluorophosphate 
THF means tetrahyrdofiiran 

EDC.HCL means l-(3-dimethylaminopropiyl)3-ethylcarbodihnide hydrochloride. 
DMF means N^-dimethylfonnamide 
10 HATU means 0-(7-a2abenzotriazol-l-yl)-NJ^Jt^,N -tetramethyluronium hexafluorophosphate 

The following Examples illustrate the preparation of pharmacologically active compounds of the 
invention. The Descriptions D1-D123 illustrate the preparation of intOTnediates to compounds of 
the invention. 

15 

Description 1 (RS)-2-(5-PhenyI-[l^,4]oxadia2ol-2-ylmetfayI)-piperidine-l-carbo^^ acid 
tert butyl ester 

A mixture of 2-cwboxymethyl-piperidine-l-carbo3Qrlic acid /er/ butyl ester (1.22g), {Peschke, 
Bemd: Ankersen, Michael; Hansen, Birgit Sehested; Hansen, Thomas Kruse; Johansen, Nils 

20 Langeland; Lou, Jesper; Madsen, Kjeld; Petersen, Hans; Thogersen, Henning; Watson, Brett. 
Eur. J. Med. Chenu (1999), 34(5), 363-380X dicyclohexylcarbodiimide(1.05g)and5- 
phenyltetrazole (0.73g) in toluene (25mi) was heated at 100°C for 3h. The reaction mixture was 
cooled to room temperature, diluted with diethyl ether and solvent decanted from the precipitated 
gum. The gum was column chromatbgraphed (silica gel, 0 - 50% ethyl acetate in pehtane eluant) 

25 to give the title compound (l.lg). 

Mass Spectrum (APf): Found 344 (Mif). C19H25N3O3 requires 343. 

^HNMR5: (CDCI3) 1.31 (9H, s), 1.43 - 1.69(6H, m), 2.95 (IH, t), 3.09 (IH, dd), 3.30(1H, dd), 
4.1 1 (IH, br. s), 4.79 (IH, br. s.), 7.51 (3H, m) and 8.05 (2H. m). 

30 Description 2 0RS)-2-(5-Phenyl-[l,3,4]oxadiazol-2-ylmethyI)-piperidine 

A solution of (RS>2<5-phenyl-[l,3,4]oxadiazol-2-ylmethyl>piperidine-l-carboxyli acid tert 
biityl ester (0. 1 75g) m dichloromethane (4ml) was cooled (ice bath) and treated with 
trifludroiacetic acid (linl). The mixture was stirred for Ih, added to saturated potassium carbonate 
aiid the product extracted into dichloromethane. The organic phase was dried (MgS04) and 

35 solvent removed at reduced pressure to give the title compound (O.llSg) 
Mass Spectrum (APf): Found 244 (MH*). C14H16F3N3O requires 243. 

NMR 6: (CDCI3) 1.18 - 1.85 (6H, m), 2.68 (IH. m), 2.97 (2H, m), 3.10(2H, m), 7.55 (3H, m) 
and 8-05 (2H,m). 

40 Description 3 (RS)-2-[5<3.Fluoro-phenyI)-[13,41oxadiaa»I-2-ylmethyll-piperidm^^^ 
carboxylic acid tert butyl ester 
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The title compound ((1.28g) was prepared from 2-carboxymethyl-piperidine-l-carboxylic acid 
tert butyl ester (L48g), 5"(3-fluorophenyl)tetra2X>le (l.Og) and dicyclohexylcarbodiimide (1.25g) 
according to the method of description 1. 

Mass Spectrum (APf ): Found 362 (MlT). C19H24FN3O3 requires 361. 

5 

Description 4 (RS)-2-[5-(3-FluonHphenyl-[l^,4]oxadiazol-2-ylinethy^ 

The title compound (0.81g) was prepared from the compound of description 3 (1 .27g) according 

to the method of description 2. 

Mass Spectrum (APf): Found 262 (Mif). C14H16FN3O3 requires 261. 
10 NMR 8: (CDCI3) 1 .38 - 1 .84 (6H, m), 2.71 (IH, m), 3.02 (2H, m), 3.14(2H, m), 7.22 (IH, 
dd), 7.48 (IH, m), 7.73 (IH, dd) and 7.83 (IH, dd). 

Description 5 (RS)-2-[5-(3-CUon>-phenyl)-[13)4)oxadiazol-2-yImethyI)-p^^^ 
carboxylic acid tert butyl ester 
15 The title compound (1.21g) was prepared from 2-carboxymethyl-piperidine-l -carboxylic acid tert 
butyl ester (1.35g), 5-(3-chlorophenyl)tetrazole (l.Og) and dicyclohexylcarbodiimide (1.15g) 
according to the method of description 1 . 

Mass Spectrum (APf): Found 378 CMH^. C19H24CIN3O3 requires 377. 

20 Description 6 (RS)-2-[5-(3-Chloro-phenyl-[l^,4]oxadiazol-2-yImethyll-piperidine 

The title compound (0.89g) was prepared from the compound of description 5 (1.21g) according 
to the method of description 2. 

Mass Spectrum (API*): Found 278 (MH*). Ci4Hi6ClN30 requires 277. 

NMR 5: (CDCI3) 1 .43 - 1 .90 (6H, m), 2.79 (IH, m), 3.05 - 3.18 (2H, m), 3.27 (2H, m), 7.40 - 
25 7.52 (2H, m), 7.91 (IH, dd) and 8.00 (IH, d). 

Description 7 (RS)2-(5-Pyridin-2-yl-[l,3,41oxadiazol-2-ylmethyI)-piperidine-l-^rbo^^ 
add tert butyl ester 

The title compound (1.39g) was prepared from 2-carboxymethyl-piperidine-l-carboxylic acid tert 
30 butyl ester (1.65g), 5-(pyridin-2-yl)tetra2ole (l.Og) and dicyclohexylcarbodiimide (1.43g) 
. according to the method of description 1 . 
Mass Spectrum {APt): Found 345 (MH*). C18H24N4O3 requires 344. 

Description 8 (RS>2-(5-Pii^ridin-2-ylmethyl-[l^,4]oxadiazoI-2-yQ-p 
35 Tho title compound (0.89g) was prepared from the compound of description 7 (1 39g) according 
to the method of description 2. 

Mass Spectrum (APf): Found 245 (MfT). C13H16N4O requires 244. 

'H NMR 5: (CDCI3) 1.49 - 1.90 (6H, m), 2.72 - 2,82 (2H, m), 3.07 - 3.29 (4H, m), 7.44 - 7.49 
(IH, m), 7.85 ^ 7.92 (IH, m), 8.22 (IH, dd) and 8.76 (IH, dd). 

40 

, Description 9 (RS)-2-[5-(4-Fluoro-phenyl)-[i;3,4]oxadiazol-2-yImethyl]-piperidine-l- 
carboxylic acid tert butyl ester 
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The title compound (1 .34g) was prepared from 2-K:arboxymethyl-piperidine-l-carboxylic acid tert 
butyl ester (1.22g), 5-<4-fluorophenyl)tetra2ole (0.82g) and dicyclohexylcarbodiimide (1.05g) 

according to the method of description 1 . 

Mass Spectrum (APf): Found 362 (MH^. C19H24FN3O3 requires 361. 

5 

Description 10 (RS)-2-[5-(4-Fluoro-phenyl-[l^,4]oxadiazol-2-yimethyI]-piperidine 

The tide compound (0.73g) was prepared from the compound of description 9 (1 .2g) according to the 

method of description 2. 

Mass Spectrum (API^: Found 262 (MHT). C14H16FN3O3 requires 26L 
10 ^HNMR 5: (CDCI3) 125 - L84 (6H, m), 2.68 (IH, m), 2.96 (2H, m), 3.07 (2H, m), 7.12 ~ 7.27 
(3H,m)and 8.04 (2H,m). 

Description 11 (RS>2-[5-(4-CUoro-phenyI)-[l^,41oxadiaTOl-2-ylmethyI]-pipe^^^ 
carboxyUc add tert butyl ester 

15 The title compoimd (1 .65g) was prepared from 2-carboxymethyl-piperidine-l-carboxylic acid tert 
butyl ester (1.26g), 5-(4-chlorophenyl)tetrazole (1.08g) and dicyclohexylcarbodiimide (1.1 5g) 
according to the method of description 1. 

Mass Spectrum (API*): Found 378, 380 (MH*). C19H24CIN3O3 requfa:es 377, 379. 

20 Description 12 (RS)*2-[S-(4-Chloro-phenyI>[13,4]oxadiazol-2-ylmethyl]-piperidine 

The title compound (0.89g) was prepared from the compound of description 1 1 (1.21g) according 
to the method of description 2. 

Mass Spectrum (APf): Found 278, 280 (MH^. C14H16CIN3O requires 277, 279. 
^HNMk8:(CDCl3)i.43~1.90(6H,m),2.79(lH,m),3.05--3.18(2^^ 7.40- 
25 7.52 (2H, m), 7.91 (IH, dd) and 8.00 (IH, d). 

Description 13 (RS)-2-[5-(2>Chloro-pheayI>[l^,4]oxadiazoI-2-ybnethyl]-plperidin&-l- 
carboxgiic add tert but^ ester 

The title compound (1 .65g) was prepared from 2-carbo3Qanethyl-piperidine-l-carboxylic acid tert 
30 butyl ester (1 J5g), 5-(2-chlorophenyl)tetrazoIe (l.Og) and dicyclohe^lcarbodiimide (L16g) 
according to the method of description 1. 

Mass Spectrum (APf): Found 378, 380 (MH^. C19H24CIN3O3 requires 377, 379. 

Description 14 (RS)-2-[5-(2-CUoro-phenyl--[l A4]oxadiazol-2-}1methyl]-piperidine 

35 The title compound (1 . 1 Og) was prepared from the compound of description 13 (1 .48g) according 
to the method of description 2. 

Mass Spectrum (APf): Found 278, 280 (MHT). C14H16CIN3O requires 277, 279. 

^HNMR 5: (CDCI3) 1.1 1 - 1.85 (6H, m), 2.69 (IH, m), 3.00 (2H, m), 3.10 (2H, m), 7.38 (IH, t), 

7.46 (IH, t), 7.54 (IH, dd) and 7.97 (IH, dd). 

40 

Description 15 (RS)-2-(5-(2, 3-Dichloro-phenyI)-[l^,4]oa:adiazol-2-ylinethyI]*piperidine-l- 
carboxylic acid tert butyl ester 
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The title compound (0.70g) was prepared from 2-carboxymethyli)iperidine-l-carboxylic acid tert 
butyl ester (1.13g), 5-<2, 3-dichlorophenyl)tetrazole (l.Og) and dicyclohexylcarbodiimide (0,98g) 
according to the method of description 1 . 

Mass Spectrum (API*): Found 412, 414 (MH*). C19H23CI2N3O3 requires 411, 413. 

5 

Description 16 (RS)-2-[5-(2, 3-Dicliloro-phenyl-(l^,41oxadia2Col-2-ylmethyIl-piperidine 
The title compound (0.47g) was prepared from the compound of description 15 (0.62g) according 
to Ifae method of description 2. 

Mass Spectrum (APf): Found 312, 314 (MH^. C14H15CI2N3O requires 311, 313. 
10 NMR 5: (CDCI3) 1.26 ~ 1.82 (6H, m), 2.69 (IH, m), 3.01 (2H, m), 3:i0 (2H, m), 7.33 (IH, t), 
7.66 (IH, dd) and 7.86 (IH, dd). 

Description 17 (RS)-2-Hydraainocarbonytoethyl-pipcridlne-l-« add tert butyl ester. 

2"Methoxycarbonylmethyl-piperidine-l-caiboxylic acid tert butyl ester (8.14g) in elhanol (150ml) 
15 was treated wiA hydrame hydmte (19ml) and the mixture boiled for 16h. Solvent was removed 
at reduced pressure and the residue azeotroped with toluene to give the title compound (8.34g) 
'H NMR 5: (CDCI3) 1.47 (9H, s), 1 .62 (6H, m), 2.34 - 2,42 (2H, m), 2.59 - 2.85 (3H, m), 3.85 
(IH, br. s.), 3.97 (IH, br. s.) and 4.62 (IH, br. s). 

20 Description 18 (RS)-2-(2-{N'-[l-(2-Flaojro-phenyI)-metha 
piperidine-l-carboxylic acid tert butyl ester 

To a solution of the compound of description 17 (l.Og) in pyridine (10ml), 2-fluorobenzoyl 
chloride (0.62g) was added. The mixture was stirred for 2h, dUuted with \yaterand the milky 
solution extracted with ethyl acetate (x 2). The combined organic phase was washed with brine, 
25 dried (MgS04) and solvent removed at reduced pressure. The residue was triturated with pentane 
to give after drying under reduced pressure at 35*^0, the title compound (1.4g). 
Mass Spectrum (APf): Found 380 (MH*). Ci^26FN304 requires 379. 

Description 19 (RS)-2-[S-(2-Fiuoro-phenyl-[l^,4]oxadiazol-2-yimethyll-piperi«^ 

30 The benzoyl hydrazide of desmpdon 18 (02g) was added to polyphosphoric acid (2g) at 45X , the 
reaction temperature was increased to ISO^'C and heating continued for 2h. The reaction mixture was 
poured onto potassium carbonate in crushed iced and the mixture extracted with dichlorofcethane (x 
3). The combined organic extracts were washed with brine, dried (MgS04) and solvent removed at 
reduced pressure to give the tide compoutid (0.08g) as a yellow oil. 

35 Mass Spectrum (API*): Found 262 (N4H*). C14H16FN3O3 requires 261. 

Description 20 (RS)-(2-{N'-(l-Ben2ofuran-4-yl-methanoyl>-hydra2inol-2-oxD-ethyl}- 
piperidine-l-carboxylic acid tert butyl ester 

A mixture of ben2ofuran-4-carboxylic acid (0.90g), diisopropylethylamine (3.2ml) and [0-(7- 
40 azabenzotriazol-l-yl)-l,l,3,3-tetrajaieiliyluroniiun hexafluorophosphate] (2.09g) in 

dimethylformamide (20ml) was stirred for 15 min and then treated widi the benzoyl hydrazide of 
description 17 (1 .43g). The mixture was stirred for 16h, diluted with water and extracted with 
diethyl ether. The ether extract was washed with water (x 3), dried (MgS04) and solvent removed 



-25- 



wo 03/002559 PCT/EP02/07007 



at reduced pressure. The residue was suspended in a mixture of diethyl elher/dichlorometiiane 
(30ml, 2:1) to give the title compound (1.29g) as a colourless solid. 
Mass Spectrum (APf): Found 402 (MH^). C21H27N3O5 requires 401 

5 Description 21 (RS)-2-(S-Benzofuran-^4-yl-[l,3,4]oxadiazol-2-ylmethyl)-piperidine 

The title compound (0. Ig) was prepared fix)m the compound of description 20 (0.2g) according to 
the method of description 19. The obtained compound was used without further purification. 
Mass Spectrum (API*): Found 284 (MH^. C16H17N3O2 requires 283 

1 0 Description 22 (RS)-2-(2-{N*-[l-(2, 3-Difluoro-phenyl>-methanoyll-hydrazino}-2-oxo-ethyl)" 
piperidine-l-carboxylic acid tert butyl ester 

The title compound (l.lSg) was prepared 60m the compound of description 17 (l.Og) and 2,3- 
difluorobenzoyl chloride (0.49ml) according to the method of description 18. 
Mass Spectrum (APf): Found 398 (MH*). CX9H25F2N3O4 requires 397 

15 

Description 23 (RS)-2-[5-(2^-Difluoro-phenyl-[l53,4]oxadiazol-2-ylmethyl]-piperidine 
The tide compound (0.70g) was prepared fix>m the compound of description 22 (1.1^ according to 
the method of description 19, The compound was used without fintber purification. 
Mass Spectrum (API*): Found 280 (MEI^. C14H15F2N3O requires 279. 

20 

Description 24 (RS>-2-(2-{N'-Il-(2, 5-Difluoro-phenyI)-metbanoyll-hydrazino}-2-oxo-etbyl)- 
piperidine-l-carbor^lic acid tert butyl ester 

The titie compound (1 .50g) was prepared fiom the compound of description 17(1 .Og) and 2^- 
difluoiobenzoyl chloride (0.49ml) accordingto the method of description 18. 
25 Mass Spectrum (API*): Found 398 (MET). C19H25F2N3O4 requires 397 

Description 25 (RS)-2-(5-(2,5-Difluoro-phenyI-[l^,41oxadiazol-2-ylmethyIl-piperidinc 
The titie compound (0.83g) was prepared fiom the compound of description 24 (1 .5g) according to 
the method of description 19. 
30 Mass Spectrum (API*): Found 280 (Mif). C14H15F2N3O requires 279. 

^HNMR 5: (CDCU) 1^8 - L82 (6H, m), 2.63 - 2.74 (IH, m), 2.97 ^ 3.11 (4H, m), 7.20 - 7.31 
(3H,m). 

Description 26 (RS>-2-(2-{N*-[l-p» 5-DijD[uorb-phenyl)-methanoyi]-bydraano}-2*oxo-ethyI)- 
35 piperidine-l-carboxylic acid tert butyl ester 

TTie titie compound (0.79g) was prepared fi*om the compound of description 17 (1 .Og) and 3,5- 

difluorobenzoic acid (0.62) according to the method of description 20. 

Mass Spectrum (API*): Found 398 (MH*). C15H25F2N3O4 requires 397 

^HNMR 5: (CDCI3) 1.45 (9H, s), 1.66 (6H, s), 2.52-2.87 (3H, m), 3.98 (IH, d), 4.72 (IH, m), 
40 6.96 (IH, m) and 7.34 (2H, m). 

Description 27 (RS>-2->[5-(3^Difluoro-phenyl-[l^,4]oxadiazoI-2-ylmethyl]-piperidine 
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The title compound (0.44g) was prepared from the compound of description 26 (0.79g) according to 
the method of description 19. The compound was used whhoutferlher purification. 
Mass Spectrum (API*): Found 280 (Mif). CuHisFtHiO requires 279. 

5 Description 28 (RS)-2-(2-{N'-[lK6-Methyl-pyridii^-2-yO-methanoyl^^^^ 
piperidine^l-carbox)1ic acid tert butyl ester 

The title compound (1 .1 8g) was prepared fix)m the compound of description 1 7 (1 .50g) and 6- 
mefiiylpicolinic acid (0.79g) according to the method of description 20. 
Mass Spectrum (APf): Found 377 (Mtf). C19H28N4O4 requkes 376 

10 

Description 29 0EtS)-2-MethyW-(5-piperidin-2-yImethyl-(l^,4Ioxadiazol-2-yl>pyridine 
The title compound (0.60g) was prepared from the compound of description 28 (1 .17g) according to 
the method of description 19. The compound was used without further purification. 
Mass Spectrum (APf): Found 259 (MH^. Ci4HijiN40 requkes 258. 

15 

Description 30 (RS)-2-{2-[NHl-Furan-2-yl-methanoyI>hydra2inoJ-2-oxo-ethyl}-piperid^^^ 

1- carboxylic acid tert butyl ester. 

2- Carboxymefliyl-piperidine-l-carboxylic acid tert butyl ester (2.0g) was added to 
[0-(7-azabenzotriazol-l-yl>lJ334etramethyluroniumhexafluorophosp^^ (3.13g) in 

20 dimethylformamide (10ml) contaming diisopropylethylamine (3.2g) and the mixture stirred for 
ISmm. 2-Furoic acid hydrazide(l,04g) was then added and stirring continued for 16h. The 
reaction mixture was diluted with water and extracted with diethyl ether. The combined ether 
extracts were washed with water, dried and solvent removed at reduced pressure, the residue was 
column chromatographed (silica gel, 20 - 50% ethyl acetate/hexane) to give the title compound 

25 (2.05g). 

Mass Spectrum (APf): Found 352 (Mif). C17H25N3O5 requires 351. 

Description 31 (RS>"2-(5-Furan-2-yl-[l,3,41oxadiazol-2-ylmethyl)-piperidiae 
The tifle compound (0.40g) was prepared fix)m flw compound of description 30 (1 .Og) according to 
30 the method of description 19. The cbmpotmd was used without fiirther purification. 
Mass Spectrum (API*): Found 234 (IVEH^. C12H15N3O2 requires 233. 

/jHNMR 8: (CDCI3) 1.09 - 1.71 (6H, m), 2.42-2.56 (3H, m), 2.89 (2H, m), 6.79 (IH, m), 7.30 
(lH,m) and 8.03 (lH,m) 

35 Description 32 (S)-2K5-Phenyl-[l^,4]^>xadiaa»I-2-yImethy^pyiToM acid tert 

biityl ester 

The title compoimd was prepared fi-om (S>2-carbo3gmiefhyl-ipyrrolidme-l-carbo)Qflic acid tert 
butyl ester (2.50) and 5-phenyltetrazole (1.59g) according to the method of description 1. 
Mass Spectrum (APf): Found 330 (MH*). CuHjaNaOa requires 329. 
40 ^HNMR5:(CDCl3) 1.49(9H,s), 1.8M.88(2H,m),2.17-2.25(2H,m),2.40and3.09(lH,m), 
3.35 ^ 3.73 (3H, m). 4.28, 5.12 (IH, m), 7.50 (3H, m) and 8.03 (2H, m). 
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Description 33 2-Phenyl-5-(S)-l-pyrroIidm-2-yImethyI-Il,354]oxadiazoIe 

The title compound (1.85g) was prepared from the compound of description 32 (2,45g) according 

to die method of description 2. 

Mass Spectrum (API^: Found 230 (Mlf). CiaHisNsO requires 229. 
5 *HNMR5:(CDCl3) 1.58-1.69 (2H, m), 1.76- 1.97 (2H,m), 2.04 -2.36 (lH,m), 2,99 -3.23 
(4H, m), 3.69 - 3.80 (IH, m), 7.45 - 7.57 (3H, m) and 8.01 - 8.05 (2H, m). 

Description 34 (RSHl-{H5-(4-Fluoro-phenyI)-2-methyi-thi^ 

yl)-acetic acid methyl ester 
10 The title compound (2.1g) was prepared from piperidin-2-yl-acetic acid methyl ester (3.4g) and 2- 
methyl-5-(4-flu6rophenyl)-fliiazole-4-carboxyIic acid (2.20g) according to the method of 
description 20. 

Mass Spectrum (APf ): Found 377 (MH^). C19H21FN2O3S requires 376. 

15 Descriptioii 35 (BSHHl-l5-(4-Fluoro-phenyI)-2-methyl-tbiazol-^^ 
2-yI)-acetic acid 

The compound of description 34 (3.4g) in methanol (75ml) was treated with water (25ml) 
containing sodium hydroxide (0.74g). The mixture was stirred for 16h, solvent removed at 
reduced pressure^ the residue dissolved in water and washed with diedxyl ether. The aqueous 
20 phase was acidified with 5N hydrochloric acid and extracted with ethyl acetate. The organic 
phase was dried (MgS04) and solvent removed at reduced pressure. The residue was triturated 
with pentane and dried in vacuo to give the title compound (2.95g) 
Mass Spectrum (APf): Found 363 (MlT). C18H19FN2O3S requires 362 

25 Description 36 (KS)Kl-{l-l5K4-FluonHphenyO-2-methyl-thia2ol-^^ 
2-yl)-acetic acid 2^4-flaoro-pbenyI)-2-oxo-ethyl ester 

The acid of description 35 (0.4g) was dissolved in dimetiiylfonnamide (10ml) containing 
potassium carbonate (0.179g) and 2-bromo-4 -fluoroacetophenone (024g) and the mixture stirred 
for 16h. Water (20ml) was added and the mixture extracted with ethyl acetate. The organic 
30 phase washed widi water, dried (MgS04) and solvent removed at reduced pressw 
title compound (0.5 1 g). 

Mass Spectrum (API*): Found 499 (MH*). C26H24F2N2O4S requires 498 

NMR 5: (CDCI3) (doubling of signals due to restricted rotation) 1.41-1 .88 (6H, m), 2.49 - 
2.92, 3.37 (4H, m), 2.68, 2.69 (3H, s), 4.15, 4.67 (IH, m), 5.13 - 5.31 (2H, m), 7.05 (2H, m), 7.17 
35 (2H, m). 7.44 - 7.54 (2H, m) and 7.88 - 7.98 (2H, m). 

Description 37 (RS)-(l-{l-[5-(4-Fluoro-phenyl)-2-methyl-thiazol-4-yll-metha^^^ 
2-yI)-acetic acid 2-(2-methoxyphenyI)-2-oxo-ethyl ester 

The title compound (0.5 Ig) was prepared from the acid of description 35 (0.40g) and 2-bromo-4 - 
40 metho^acetophenone (025g) according to the method of description 36. 
Mass Spectrum (APf): Found 511 (MHT). C27H27FN2O5S requues 510. 
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Description 38 (RSHl-{l-IS-(4-FIuoro-phenyl)-2-raethyl-thia2ol-4-yll-meth 
2-yl)-acetic acid 2-P-fluoro-phenyO-2-oxo-cthyl ester 

The title compound (0.32g) was prepared from the acid of description 35 {0.40g) and 2-bromo-3'- 
fluoroacetophenone (0.24g) according to the method of description 36. 
5 Mass Spectrum (API*): Found 499 (Mif). C26H24F2N2O4S requires 498 

Deiscription 39 (RSHl-{l-[5-(4-Fluoro-phenyI)-2-methyI-fhia2ol-4-^^^ 
2-yI>-acetic acid 2-(2-fluoro-phenyl>-2-oxo-ethyl ester 

The title compound (0.32g) was prepared from the acid of description 35 (0.40g) and 2-bromo-2'- 
10 fluoroacetophenone (0.24g) according to the method of description 36, 
Mass Spectrum (APt): Found 499 (MlT). C26H24F2N2O4S requires 498 

D^riptioii 40 (l-{145-(4-Ftaoro-phenyl)-2-methyl-thiairol-4-yll-methanoy 
acetic acid I-metliyl-2-oxo-2-pheiiyI-ethyl ester 
15 The title compound (0.452g) was prepared from the acid of description 35 (0.40g) and 2- 
bromopropiophenone (0.234g) according to the method of description 36. 
Mass Spectrum (APf): Found 495 (MIf). C27H27FN2O4S requires 494 

Description 41: (RS>l-</«rr-butylo3qrcarbonyl)-2-(N-metho3y-^^ 
methylcarbamoyl)piperidine 

To (RS>-l-<^er/-butyloxycarbonyl)-2-piperidme carboxylic acid (5.32 g, 23.2 mmol) in 
dichloromethane (20 ml) was added sequentially N,0-dimethyl hydroxylamine hydrochloride 
(2.68 g, 27.5 mmol), triethylamine (12 ml, 86.0 mmol) and py-BOP (13.2 g, 25,4 mmol). The 
resullant mixture was stirred at ambient temperature for 6 h, then diluted with dichloromethane 
(350 ml) and poured into IM HCl (50 ml). 

The organic phase was separated and washed with saturated aqueous sodiima hydrogen carbonate 
(3 X 50 ml) and brine (50 ml) and then evaporated in vacuo. The residue was chromatographed 
on silica gel eluting with 20 % ethyl acetate in hexane to give the titf e compound as a colourless 
oU(3.09&49%). 

Mass spectrum (API+): 273 (NDT^. C13H24N2O4 requires 272. 

Description 42: (iElS)-l-(/cJt-biityloxycarl>onyl>-2-((5-(4^^ 
yl)airbonyl)pip^ridine 

To a stirred solution of 2-(4-fluorophenyl)-furan (1 .8 g, 1 1.1 inmol) in THF (100 ml) at -35 °C 
was added w-butyl lithium (2.5M in THF) (4.54 ml, 1 1 .4 mmol) over 3 min. TTie resultant 
nuxture was stirred for 10 miri. at -35 and then (RS>-l-(^er/-butyloxycarbonyl)-2-(N-methoxy- 
N-rnethylcarbamoyl)piperidine (3.09 g, 1 1.4 mmol) in THF (10 ml) was added over 1 min. The 
resultant solution was stirred for 15 min. at -35 and then poured into saturated ammonium 
chloride (120 ml) and extracted with ethyl acetate (3 x 50 ml). The combined organics were 
washed with saturated aqueous sodium hydrogen carbonate (50 ml) and evaporated in vacuo. The 
residue was chromatographed on silica gel eluting with 10 % ethyl acetate in hexane to give the 
title compound as a golden oil (3.59 g, 85 %). 
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Mass spectrum (API+): 374 (MH+). C21H24NO4F requires 373. 

Description 43: (RS)-2K5-(4-FlnorophenyI)-furan-2-ylmethyO-piperidine 

To a solution of (RS)-Hrer^butyloxycarbonyl>2-((5-(4-fluo^ophenyl)-fu^^ 
5 yl)carbonyl)piperidine (2.0 g, 5.36 mmol) in diethylene glycol (20 g), was added hydrazine 
hydrate (0.3 1 ml, 536 mmol) and the resultant mixture heated at 100 ""C for 30 min. After 
cooling to room temperature, potassium hydroxide (1 .0 g, 17.8 mmol) was added and the mixture 
heated at 200 for 18 h. The reaction mixture was then poured into water (100 ml) and 
extracted wifti diethyl ether (3 x 75 ml). The combined organic extracts were dried (Na2S04) and 
10 evaporated in vacuo to give the title compound as a brown oil (0.88 g, 63 %). 
Mass spectrum (APr^"): 260 (MH^. CieHwFNO requires 259. 

Description 44: (RS>-2-(2-Oxo-2-phenyl-ethoxycarbonylmethyO-piperidine-l-carboiylic 
add tert butyl ester 

1 5 2-Carboxymethyl-piperidine- 1 -carboxylic acid tert butyl ester (2.86g) and sodium carbonate 
(0.62g) were dissolved in water (30ml) using gentle warming. A solution of 2- 
bromoacetophenone (2.33g) in ethanol (60ml) was then added and the mixture boiled for 2h. the 
mixture was cooled to room temperature and stood for 16h. The mixture was again boiled for 2h. 
sotveiit removed at reduced pressure and the residue partitioned between water and ethyl acetate. 

20 The organic phase was dried (MgS04) and solvent removed at reduced pressure. The residue was 
column chromatographed (silica gel, 1:1 ethyl acetate:pentane) to give the title compound 
(3.14g). 

Mass spectrum (API^: 362 (MH:*!. Cj^H^O^ requires 

25 Deiscription 45 (RS)-Piperidin-2-yI-acetic acid 2-oxo-2-pheiiylrethyl ester 

The title compound (0.68g) was prepared from the compound of description 44 (0.80g) according 
to the method of description 2. 

Mass spectrum (APf^: 262 (MH^). Cj^H^gNO^ requires 261 . 

30 Descriptions 46-49 

The compounds of descriptions 46 - 49 were prepared from the comi>otmd of description 45 (1 
mole) and the corresponding carbo^lic acid (Imole) according to the method of 
description 1. 



35 
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Description 




yield 

% 


Mass Speictrani (Electrospray 
LCVMS) 




Me 


44 


Found 464 ^MKT) CisHjfiFNsOd. 
requires 463 


47 


F 


54 


Found 465 (MH*). C25H25FN4O4. 
requires 464 


48 




40 


Found 416 (Mif). C26H25NO4. requires 
415 


49 




53 


Found 474, 476 (Mif). C23H24BrN05. 






requires 473, 475 











Description 50 (RS)-(l-{l-[5-(4-Fluoro-phenyl)-2-methyl-tIuazol-4-yll-niet 
2-yl)-acetic acid 2-plienyl-2-oxo-ethyl ester 

The title compound (0.89g) was prepared from the acid of description 35 (0.72g) and 2- 
5 bromoacetophenone (0.39g) by boiling in water/ethanol (15ml, 1 :2) containing sodium carbonate 
(O.lOg) for 4h, cooling removing solvent at reduced pressure and partitioning the residue between 
dichloromethane and wiater. The organic phase was iseparated, dried (MgS04) and solvent 
reinoved at reduced pr^sure. 

Mass Spectrum (APf): Found 481 (Mlf). C26H25iFN204S requires 480 

10 

Description 51 (RS)-(4-{l-[5-(4-Fluoro-phenyI)-2-methyl-thiazol-4~yll-^ 
inorjpholin-3-yI)-acetic acid ethyl ester 

Moipholin-3-ylacetic acid ethyl ester Chem Pharm Bull 94, 31(1), 1983 (2.10g) was dissolved in 
dicliloromethane (50ml) and treated with trietbylamine (1 .33g). The mbcture was cooled (ice 
1 5 bath) and 5-(4-fluoro-phenyl)-2-methyl-thiazole-4-carbony 1 chloride ( 1 .53 g) in dichloromethane 
(10ml) added. The mbcture was stirred for 16h, diluted with water and the organic phase 
separated. The aqueous phase was extracted vdth dichloromethane (2 x lOOml), the organic 
phases combined, dried (Na2S04) and solvent removed at reduced pressure, the residue was 
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column chromatographed (silica gel, 40% ethyl acetateipentane 60% ethyl acetate pentane 
eluant) to give the title compound (1.46g). 

Mass Spectram (API^: Found 393 (MH^. C19H21FN2O4S requu^es 392. 

5 Description 52 (RS)<4-{l-[5-(4-Fluoro-phenyl)-2-niethyl-thiazoM-yy^^ 
morphoIin-3-yl)-acetic acid 

The title compound (1.33g) was prepared from the compound of description 51 (1.46), according 
to the metibiod of description 35. 

Mass Spectrum {API): Found 363 [(M - H)"]. Ci7HnFN204S requires 364. 

10 

Description 53 ^)-(4-{l-I5-(4-Fluoro-phenyI)-2-methyMhiazol-4-yl]-methanoyl^ 
morpholin-3-yl)-acetic acid 2-oxo-2-pheiiyI-ethyl ester 

the title compound (0.57g) was prepared from the compound of description 52 (0.6g) and 2- 
bromoacetophenone (0.33 g) according to the method of description 50. 
1 5 Mass Spectrum (APf): Found 483 (MKT). C25H23FN2O5S requires 482. 

Description 54 (RS>2-{[2-(4-riu6ro-phenyl)-2-oxo-ethylcarbamoyll-mcthyl}-piperidi 
carboxyUc add tert butyl ester 

The title compound (0.77g) was prepared from 2-carboxymethyl-piperidine-l-carboxyHc acid tert 
20 butyl ester (0.80g) and 2-amino-l-(4-fluoro-phenyl)-ethanone (0.63g) according to the method of 
description 20. 

Mass Spectrum (API^: Found 379 (Mif). C21H27FN2O4 requires 378. 

Description 55 (RS>2-[5-(4*!Eluoro-phenyO-oxazol-2*ylmethyli-piperi^ 

25 The amide of description 54 (0.77g) and polyphosphoric acid (lOh) were combined and heated 
together at 1 50^*0 for 4h. After cooling to room temperature the reaction mixture was poured 
onto ice/water and basified to pH 10 with potassium carbonate. The aqueous phase was extracted 
with dichloromediane, the combined extracts dried (MgSO^) and solvent removed at reduced 
pressure to give the title compound (0.49g) 

30 Mass Spectrum (API*): Found 261 (Mit). C15H17FN2O requires 260. 

Description 56 (RS)-2-{[2-phenyMH)Xo-ethykarbamoyl]-methyl}-piperidi^ 
acid tei/bdlyl ester 

The title compound (0.63g) was prepared from 2<j»boxjineaiyl-pq)eridine-l-cai^^ acid tert 
35 butyl ester (0.50g) and 2-amino-l -phenylethanone (0.35g) according to the mefliod of description 54. 
Mass Spectrum .(APf): Found 273 (NDf -CyH9Q2). C21H28N2O4 requires 372, 

Description 57 (RS)-2K5-phenyloxazol-2-yimethyI)-piperidine 

The title conqwund (0.28g) was prq)ared fix)m the amide of description 56 (0.40g) according to the 
40 method of description 55. 

Mass Spectrum (API^: Found 243 (MlT). C15H18N2O requires 242. 
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Description 58 (S)-242K4-FIuoro-phenyl)-2-oxo-ethoxycarbonylmethylJ-pym)K^ 
carboxylic tert bntyl ester 

The title compound (3.2g) was prepared from (S)-2-carboxymethyl-pyrrolidine'-l-<:^boxylic acid tert 
butyl ester (2.02g) and 2-bromo-4*-fluoroacetopheaoiie (1.91g) according to the method of 
5 description 36. 

Mass Spectrum (API*): Found 266 (Mif -C5H9O2). C19H24FNO5 requires 365 . 

Description 59 (S)-2-I5-(4-FIuoi^phenyI)-ljBr-imidazol-2-ylmcth^^ 
tert biityl ester. 

10 The compound of description 58 (2.2g) was combined with ammonium acetate (8g) and warmed 
to 140^C for 1.5h. The reaction mixture was cooled, poured onto saturated potassium carbonate 
and extracted with dichloromethane (x 2). The combined dichloromethane extracts were dried 
(MgS04) and solvent removed at reduced pressure. The residue was column chromatographed 
(silica gel, 20% e&yl acetate/pentane -> ethyl acetate), the appropriate fractions were combined 

1 5 and solvent removed at reduced pressure to give the title compound (0.8 1 g). 
Mass Spectrum (APf)- Found 346 (MH*). C,9H24FN302 requires 345. 

Description 60 5-(4-Flnoro-pheny^2-(S)-l-pynrolldin-2-ylmethyl-ljBr-imida2ole 
hydrochloride. 

20 The compound of description 59 (0.80g) was dissolved in methanol (20ml) and treated with 4M 
HCl in dioxane (6ml). The mixture was stirred for 6h and then solvent removed at reduced 
pressure to give the title compound (0.57g) as a foam. 
Mass Spectnun (APO: Found 346 (MH^. C14H15FN3 requir^^ 

25 Description 61 (RS)-2-[2-(4-FIaoro-pheny^2-oxo-ethoxycarbonyImethyl]-piperidine-l- 
carboxylic tert butyl ester 

The title compoimd (3.83g) was prepared from (RS)-2-carboxymethyl-piperidine-l -carboxylic acid 
tert butyl ester (2.54g) and 2-bromo-4'-fluoroacetophenone (2.26g) according to the method of 
description 36. 

30 Maiss Spectrum (API*): Found 308 QJOtt-C^O^. C20H26FNO5 requfres 307. 

D^criptioh 62 (RS)-2'[5-(4-Fluor6^^ 
tert biityl ester. 

The title compound (0.80g) was prepared from the compound of description 61 (1 .40g) according to 
35 the method of example 59. 

Mass Spectrum (APf): Found 360 (MH*). C20H26FN3O2 requires 359. 

Description 63 5-(4-Flaoro-phenyl)-2-(RS>-l-piperidine-2-ylmethyl-LEr-i^^ 
hydrochloride. 

40 The title compound (0.65g) was prepared from the compound of description 62 (0.70g) accordmg 
to the method of description 60. 

Mass Spectrum (APf): Found 346 (MH*). C15H17FN3 requires 345. 
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Description 64 (RS)-(l-{l.I5-(4-FIuoro-phenyl)-2-methyl-thiazoM^^^ 
2-yI)-acetic acid 2-(2-bromopheilyI)-2-oxo-ethyI ester 

The title compound (0.5 Ig) was prepared from the acid of description 35 (0.60g) and 2-bromo-2 - 
5 bromoacetophenone (0.5 Ig) according to the method of description 36. 

Mass Spectrum (APiS: Found 559, 561 (MH"). C26H24BrF2N204S requires 558, 560 

Descriptioii 65 (RS)-2-[2-(4-Fluoi^pheByl)-2-oxo-etho3Qrcarbonylmethyl]-piperi 
carboxylic acid tert butyl ester 

10 The title compound (3.70g) was prepared from (RS)2-carboxymethyl-piperidine-l-carboxylic 
acid tert butyl ester (2.50g) accordmg to the method of example 36 
Mass Spectrum (APf ): Found 380 (MH*). C20H26FNO5 requires 379 

Description 66 (RS)-2-[5-(4-Fluoni-phenyI)-m-unidazol-^ 
1 5 add tert butyl ester 

The title compound (1.71g) was prepared from the compound of description 65 (3.70^ according to 
the method of description 59. 

Mass Spectrum (API*): Found 366 (MH*). C20H26FN3O2 requires 365 

20 Description 67 (RS)-2-[4-Bromo-5<4-flaoro-phenyl)-ffl-iniida2»l-2-ylmcfliyfl^^^ 
carborylic acid tert butyl ester 

The compound of description 66 (0.62g) was dissolved in DMF (2ml) containing potassium 
bicarbonate (0.2?g) and the mixture cooled (ice/salt bath). Bromine (0.15ml) was added, the mixture 
stinedfor IS min, poured onto cnished ice and 20% ammoma added to desk 
25 mfacture was extracted with diethyl ether (x 3), the combined organic phase washed with water (x 3, 
dried (MgS04) and solvent removed at reduced pressure to give after chromatography (silica gel, 0 

20% ethyl acetate/pentane eluant), the title compound as a gum (0.25g) 
Mass Spectrum (Apf): Found 438, 440 (MHT). C2oH25BrFN302 requires 437, 439 

30 Description 68 (RS)-2-[4-Bromo-5<4-fluoro-phenyO-lH-imidazol-2-ylme^ 
hydrochloride 

The title compound (027g) was prejpared from the compound of description 67 (0.25g) according to 
the procedure of description 60. 

Mass Spectrum (APf): Found 338, 340 (MH^. CisHnBrFNs requires 337, 339 

35 

Description 69 (RS)-(l-{l-[4-(4-Fluoro-phenyiH-«»ethyl-m-pyrazol-3-yIl-me^^ 
piperidin-2-yI)-aGetic acid 2-(4-fluoro-phenyI)-2-oxo-ethyl ester 

The tide compound (0.74g) was prepared from piperidin-2-yl-acetic acid methyl ester (0.36g) and 
{l-[4-{4-fluoro-phenyl)-l-methyl-lH-pyra2ol-3-yl]caibo3q^lic acid (0.5g) according to the method of 
40 descriptions 34, 35 and 36. 

Description 70 (RS)(I-{l-[4-(4-FIuoro-phenyl)-lH-pyra2ol-3-yl]-mcthanoyl}-piperidin-2-yl> 
acetic acid 2-(4-fluoro-phenyO-2-oxo-etfayI ester 
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The title compound (0.5 Ig) was prepared from piperidin-2-yl-acetic acid methyl ester (0.38g) and 
{l.[4^4.Fluon>-phenyl>lH-pyrazol-3-yl]carboxylic acid (O^g) according to tiie method of 
descriptions 34, 35 and 36. 

5 Description 71 (RS)-[l<l-QuinoMn-2-yl-methanoyl)-piperidin-2-ylHceti^ acid 2-(4-fluoro- 
phenyI)-2-oxo-ethyl ester 

The title compound (0.48g) was prepared from piperidin-2-yl-acetic acid methyl ester (0.38g) and 
qumoline-2-carbaxyUc acid (0,5g) accordmg to the method of descriptions 34, 35 and 36. 

10 Description 72 (RS)-2-I2-phenyl-2H>xo-etho3ycarbonylmethyIl-piperidme-l-cart^ tert 
butyl ester 

The title compound (7.07g) was prepared from (RS>2K5arbo3omethyl-piperidine-l-carbo3^^ acid 
tert butyl ester (S.Og) and 2-bromoacetophefione (4.18g) according to tfie melbod of description 36. 
Mass Spectrum (API*): Found 262 (MHT-CsHpOz). C20H27NO5 requires 361. 

15 

Description 73 (KS)-2-[5-PhenyI-lH-imldazol-2-yhnethyI]-^^^ tert butyl 

ester. 

The title compoimd (3,78g) was prepared from the compound of description 72 (7.07g) according to 
the method of example 59. 
20 Mass Spectrum (APf): Found 242 (MlT -C5H9O2) QoHaTNaOa requires 341. 

Description 74 5-PhenyI-2-(RS)-l-piperidincs.2-ylmethyI-lH-imidazole . 
The title compound (0.65g) was prepared from the compound of description 73 (0 JOg) according to 
the method of description 60. The hydrochloride salt generated during the reaction was neutralised 
25 by dissolving the pnxluct in water, neutralising with solid potasshim carbonate, extracting with 

dichloromediane, drying the organic phase (Na2S04) and removing the solvent at reduced pressure. 
Mass Spectrum (APf): Found 242 (MH*). C15H18N3 reqmres 241. 

Description 75 ^)-2K2-Oxo-2-phenyl-ethoxycarbonyhnethyI)-piperidiiie-l-carboxylic acid 
30 benzyl ester 

The title compound (4.0g) was prepared from 2-bromoacetophenone (220g) and 2-carboxymefliyl- 
piperidine-l-cafboxylic acid benzyl ester according to the method of descripticm 36 
Mass Spectrum (APf): Found 396 (MH*). C23H25NO5 requires 395. 

35 Description 76 (RS)-2-(4-Phenyl-^xazol-2-yhnethyl)-piperidin[e-lH:arboxyli^ benzyl ester 
The title cotnpouiid (0.95g) was prepared fix)m the compound of description 75 (3.0g) according 
to the method of Example 54. 

Mass Spectrum (API*): Found 377 QSit). C23H24N2O3 requhes 376. 
40 Description 77 (RS)-2-(4-PhenyI-oxazol-2-ylmethyl>piperidine 
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The compound of descaription 76 (0.097g) and 10% paUadium/charcqal (0.05^ in ethanol (5ml) 
containing cyclohexene (0.5ml) was heated at 75X for 1.5h, cooled, ffltered (kieselguhr) and solvent 
removed at reduced pressure to give the title compound (0.06g). 
Mass Spectrum (APf): Found 243 (Mtt). CisHigNiO requires 242, 

5 

Description 78 (RS)-(l-{l-[5-(4-Fluoro-phenyI)-2-inethyI-thia2ol-4-yq^^ 
yl)-acetic acid hydrazide 

The ester of description 34 (1.06g) in ethanol (25ml) was treated with hydrazine hydrate (5ml) and 
the mixture boiled for 24h. Solvent was removed at reduced pressure and fte residue column 
1 0 chromatographed (silica gel; 0 -> 10% methanol/dichloromethane). The q)propriate fractions were 
combined and solvent removed at reduced pressure to give the title compound (0.62g). 
Mass Spectrum (APf): Found 377 (MH^). Ci8H2iN402S requires 376. 

Description 79 (RS)-2-Hydra2inocarbonylmethyl-piperidine-l-carboxyIic add tert butyl ester 

1 5 The title compound (2.98g) was prepared from 2-methoxycarbonyhnethyl-piperidine-l-caAo3Q^lic 
acid tert butyl ester (3 .08g) according to the method of description 78. 
Mass Spectrum (APf ): Found 258 (MH^. C12H23N3O3 requires 257. 

Description 80 (RS)-2-[5-(4-f1uonHphenyI>4H-[i;S,4]triazol-3<ylmeth^^ 
20 carboxylic acid tert butyl ester. 

The title compound (0.32g) was prepared from the compound of desaiption 79 (1 .49g) accordmg to 
the method of example 105. 

Mass Spectrum (APf): Found 361 (MH*). C19H25FN4O2 requires 360. 

25 Description 81 (RS)-2-[5-(4-FIuoro-phenyl)-4H-[i;2,4]triazol-3-ylmefliyIl-^^^ 

The title compound (0.3 Ig) was prepared fit>m the compound of description 80 (32g) according to 
the method of description 2. 

Mass Spectrum (API*): Found 261 (MH*)- C14H17FN4 requires 260. 

30 Description 82 (RS)-2-[2-(3-Methosy-phenyl>-2K>xo-etho}grcartM>nylmethyl]-piperid 
carboxylic tert butyl ester 

The title compound (3.06g) was prepared fixDin (RS)-2-K:arbo3Qanethyl-piperidine-lK:arboxylic acid 
t^ butyl ester (2.0^ and 2-bromo-3 -metfaoxyacetophenone (1 .88g) according to liie method of 
description 36. 

35 Mass Spectrum (API*): Found 292 QAH!' -CsJizOz), C21H25NO6 requires 391. 

iDescription 83 (Et£f)^2-[S-(3-Metfaox)^-pbenyO-lH-imidazoI-2-^ 
tert butyl esten 

The tide compound (3.78g) was prepared fix>m the compound of description 82 (3.0g) according to 
40 the method of description 59. 

Mass Spectrum (APf): Found 272 (MFT -€51^02) C21H29N3O3 requires 371. 

Description 84 5-(3-Methoxy-phenyl)-2'-(ElS)-l-piperidine-2-yhDethyMH-imidazole . 

-36- 



wo 03/002559 



PCT/EP02/07007 



The title compound (1.06g) was prepared from the compound of description 83 (133g) according to 
the method of description 2. 

Mass Spectrum (API*): Found 242 (MH*). CisHigNa requires 241. 

5 Descriptiott 85 (RS)-242-<3-Ciaoro-phenyl).2-oxo-ethoxycarbonylmethyIl-piper^^^ 
carboxyiic tert butyl ester 

The title compound (2.65g) was prepared from (RS)-2-carboxymelhyl-piperidme-l-carbo30^1ic add 
tert butyl ester (2.0g) and 2-bromo-3'chloroacetophenone (1 .92g) according to the method of 
description 36. 

10 Mass Spectrum (APf ): Foufiid 396, 398 (MHT). C20H26NO5CI requires 395, 397. 

Description 86 ^ElS)-2-[5-(3-CWoro-phenyl>m-imidazoi-2-ylmethyfl^^^ 
tert butji ester. 

The tifle compound (1 .61g) was prepared from the confound of description 85 p.65g) according to 
IS the method of description 59. 

Mass Spectrum (APf): Found 375, 377 (MH*) C2oH25CnSf3Q2 requuies 374, 376. 

Description 87 5-(3-CWoro-phenyl)-2-(RS)-l-piperidine"2-ylmethyl-lH-imidazole . 
The title compound (0.85g) was prepared from the ccmpound of desaiption 86 (1 .05g) according to 
20 the method of description 2. 

Mass Spectrum (APt): Found 275, 277 (MH*). C15H17CIN3 requires 274, 276. 

Description 88 (RS)-2-[2-<3-Cyano^phenyl)-2^oxo-cthoxycarbonylmethyllrpipe 
carboxyiic tert butyl ester 
25 The title compound (131g) was prepared from (RS>2-carboxymethyl-piperidine-l-carbo5qrlic acid 
tert butyl ester (1.15g) and 2-bromo-3'-cyanoacetophenone (l-06g} accwding to the method of 
description 36. 

Mass Spectrum (APr): Found 387 (MH*). C2iH2^205 requires 386. 

3 0 Description 89 (RS)-2~[5-(3-Cyano-phenyO-ffl-ira 
tert butyl ester. 

Tiie title conqpound (1 .25g) iiVais prelpared from the coxftpotind of desmptiom 88 (1 30g) according to 
the method of description 59. 

Mass Spectrum (APf): Found 366 (MHT) C21H25N4O2 requires 365. 

35 

Description 90 5-(3-Cyano-phenyl)-2-(RS)-l-piperidme^2-yImethy^ . 

The tide compound (0.85g) was prq)ared from the compound of description 89 (12Sg) according to 

the me&od of description 2. 

Mass Spectrum (APf): Found 266 (Mtf). C16H17N4 requires 265. 

40 

Description 91 (RS)-l-Benzyl-2-[5"(4-fluoro-phenylHctrazol-2-yhnethylJ-piperidine 
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N-Benzyl-2.bit)mometbyIpiperidine (2.1g), 5<4-fluoro-phenyl)-2H-tetra2ole (1.28g) and potassium 
carbonate (6^ were combined in xylene (lOQml) containing diisopropylethylamine (7ml) and boiled 
for 16h. The reaction mfacture was cooled to room temperature, filtered, solvent removed at reduced 
pressure and the residue column chromatographed (silica gel; diethyl ether/petroleum ether 40:60 
5 eluant) to give after combining appropriate fractions and removmg solvent at reduced pressure the 
title compound 1.44g, 

Mass Spectrum (API*): Found 340 (pAFt). C19H22N5F requires 339. 

Description 91 (RS)-2-[5-(4-Fluoro-phenylHetra2»I-2-ylmeftyll-piperi^ 
10 The compound of description 91 (1.4g) was dissolved in ethanol (lOQml), palladium hydroxide 
(0.40g) added and the mixture hydrogenated at 50 psi and 50°C for 3h. The mixture was filtered 
flirou^ Ideselguhr and solvent removed at reduced pressure and the residue triturated with diethyl 
eth^/petroleum ether to give the title compound as a solid. 
Mass Spectrum (APf): Found 250 (Mif). C12H16N5F requires 249. 

15 

Description 93 (RS)-l-Benzyl-2-(4-phenyl-imidazoH-ylmethyl)-piperidine 

4-Phenylimidazole (1.3g) was treated wife socfium hydride (0.6g 50% in oil) in dry tetiahydrofuran 
(80ml). When gas evohrtion had ceased, 2-bromometfayl-N-ben2ylpiperidine (2.5g) in 
tetrahydrofuran (30ml) was added. The mixture was stiired fOT 16h, solvent removed at reduced 
20 pressure and treated with ice/water (1:1,1 OOmI). The mixture was extracted with dichloromethane 
(2x), the combined organic phase washed wfli water, solvent removed at reduced pressure and the 
residue column chromatographed (silica gel, 0.5 -> 9.5% dichloromethane / methanol). Appropriate 
firactions were combmed to g^e the title compound 0.72g. 
Mass Spectnm (API*): iFound 332 (MH^. C22H 

25 

Description 94 (RS>-2-(4-Phenyl-imidazoH-ylmethyl>-piperidine 

The title compound (0.50g) was prepared from the compound of description 93 (0.70g) according to 
the method of description 92. 

Mass Spectrum (APf): Found 241 (MH^. C15H19N3 requires 241. 

30 

D^cription 95 (I«>-l-Behzy!r2r[3-(4-fluoro-pheiiyl)-pyrazoW^ 

The titie compound (0.8g) was prepared from 2-bromomethyl-N-ben2ylpiperidine (2.68g) and 3-(4- 
flu6ro-phenyl)-lH-pyrazole (1 .62g) according to the method of exanq>le 93. 
Mass Spectrmh (API*): Found 350 (MH*). C22HWFN3 requires 349. 

35 

Description 96 (RS>2-[3-(4-muoro-pheny^pyrazo!-l-ylmethyll-pi^ 

The tide compound (0.5g) was prepared fonn the compound of description 95 (0.8g) accordmg to the 
method of description 94. 

Mass Spectrum (API*): Found 260 (MH*). CjsHigFNs requires 259. 

40 

Description 97 (RS)-2-Carbamoybnethyl-piperidine-l-carboxylic acid tert butyl ester. 

The tide compound (0.92g) was prepared from 2-(RS)-carboxymethyli?iperidine-l-carboxylic acid 

tert butyl ester (2.0g) and ammonium chloride (0.86g) according to the method of Example 97. 
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Mass Spectrum (API*): Found 143 (MH"- CsHgOa). CnHaaNjCb requires 242. 

Description 98 (RS)-2-Thiocarbamoylmethyl--piperidine-l-carboxylic acid tert butyl ester 
The compound of description 97 (0.90g) and Lawesson's reagent (0,90g) were combined in dry 
5 toluene (30ml) and heated at lOO^'C (oil bath temperature) for 6h. Solvent was removed at reduced 
pressure and the residue column chromatographed (silica gel; dichloromethane eluant) to give after 
combining appropriate fractions the title compound (0.82g) after trituration wift petroleum 
ether/dietiiyl ether. 

Mass Spectrum (APf ): Found 159 (MHT- C^Oz). C12H22N2O2S requires 258. 

10 

Description 99 (EtS)-2-(4-Phenyl-thiazol-2-ylmethyI)-piperidine 

the compound of description 98 (0.67g) and 2-bromoacetophenone (0.52g) were combined in 
etfaanol (20ml), stirred at room temperature for 8h and Aen boiled for 48h. Solvent was removed at 
reduced pressure and the residue column chromatographed (silica gel; ethyl acefate/n-pentane -> 1% 
15 ammonia/methanol /dichloromethane) to give the title compound (0.21g) 
Mass Spectrum (APf): Found 259 (MKT). C15H18N2S requires 258. 

Description 100 (RSHl-{H5<4-Fluoi^phen]4)-2-mefliytthiaTOt^ 
2-'yl)-acetic add hydrazide 
20 The tide compound (024g) was prepared from (l-{ l-[5-(4-fluoro-phenyl>2-mediyI-thia2x>l-4-yI]- 
me1hanbyl}-piperidin-2-yl)-acetic acid methyl ester (0.25^ according to the method of description 
17. 

Mass Spectrum (API*): Found 377 (MH*). Ci8H2iN402FS requires 376^ 

25 Description 101 (RS>-2^Dimethyl-2H-pyrazole-3-carboxylic acid N'-[2-(l-{l-[5-(4-flttoro- 
phenyl>2-methyl-thiazol-4-yiJ-methanoyl}-piperidin-2--yI)-ethanoyl]--hydrazide 
The tide compoxmd (0.36g) was prepared from the compound of description 100 (0.23g) and I3* 
dimetfaylpyrazole->S-carboxylic acid according to the method of desmption 20. 
Mass Spectrum (API*): Found 497 (MH*). C24H27N6O3FS requires 498. 

30 

Description 102 (RS)-<l-{l-[5-(4-Flaoro-pheiiyO-2-methyl-tbiazol-4- 
i2*yl)^acetic acid 2-oxo-l,2*diphen}i-ethyI 

the tide complound (O.S4g) was prepared from the compound of description 35 (0.40^ and desyl 
bromide (0.30g) accdiding to the method of example 36 
35 Mass Spectrum (API*): Found 557 (MH*). C32H29FN2O4S requires 556. 

Description 103 (ElS>-2^{2-p('-(l-Benzofaran-2-]4-methanoyO-hydrazinol-2-oxo-^ 
piperidiiie»l-carbo3Q^lic add but}1 ester 

The title compound (2.4g) was prepared from the compound of description 17 and benzofuran-2- 
40 carboxylic acid according to the method of description 20. 

Mass Spectrum (APf): Found 402 (MH*). C21H27N3O5 requires 401 . 

Description 104 (RS)-2-(S-Benzofuran-2-yl-[l^,4]oxadiazol-2-yImethyI)-pip 
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The title compound (0.77g) was prepared from the compound of description 103 according to the 
method of description 1 9. 

Mass Spectrum (APf): Found 284 (Mif). Ci6Hi7N302 requires 283. 

5 Description 105 (RS)-2Kl-{l-lS-(4-Fluoro-phenyl)-2-methyl-tli^ 
piperidin-2-yl)-acetamide 

The compound of description 34 (0.87g) and formamide (0.3ml) were combined in tetrahydrofiiran 
and boiled ^le adding 3 portions of sodium methoxide (0.12ml each addition, 20% in meftanol) 
over 20min. After 4e final addition tiiie reaction was heated for a further 6h at reflux. The reaction 
1 0 was cooled to room tempemture diluted with dichloromethane and water and the aqueous phase 

separated. The organic phase was washed with water dried (MgS04)and solvent removed at reduced 
pressure to give the title compound (1 .40g) 

Mass Spectrum (APf): Found 362 (Mif ). CigHaoFNsQiS requires 361 . 

15 Description 106 (RS)-(l-{l-I5-(3,4-Difluoro-phenyl)-2-methyl-thia2»l-4-yl]-metha^^ 
plperidin->2-yl)-acetic acid 2-(4-«fluoro-phenyl)-2-oxo-ethyl ester 

The tide compound (0.435g) was prepared from the compound of description 35 (0.40g) and 2- 
bromo-3',4'-difluoK>acetophenone (0.26g) according to the method of description 36. 
Mass Spectrum (APf): Found 517 (MH^. C24H23F3N2O4S requires 516. 

20 

Description 107 (RSHl-{l-[5-(3-Fluoro-phenyl)-2-methyl-thia2ol-4-yll-me^^ 
2-y^acetic acid 2-(4-fluoro-phenyl>-2-oxo-ethyl ester 

The title compound (0.430g) was prepared from the compound of description35 (0.40g) and 2t 
bromo-3 -fluoroacetoph^one (0.240g) according to the method of description 36 
25 Mass Spectrum (APf): Found 499 (Mif). C24H24F2N2O4S requkes 498. 

Description 108. (RS)-l-(4-Fluorophenyl)«4-(l-{l-[5K4-fluorophettyl)-2-methyltMa^ 
methanoyl}-piperidin-2-yl)-butane-l^dione 

A. (l-{l.[5<4-fluorophenyl)-2-methylthiazoM-yl]-methanoyl}-piperidin-2-^^^ acid 
30 (0,500g) was dissolved m dry tetrahydrofiiran (15ml) and cooled to 

-20*C under an atmosphere of argon. Triethylamine (0.231ml) and isobutylchlorofonnate 
(0.215ml) were added and the solution was stirred at -20^C for 1 hour. The solution was then 
cooled to -TS^'C. 

B. A solution of 4-fluoroacetophen6ne (0229g) in THF (15ml) was cooled to 

35 -20*'C under an atmosphere of argon. A solution of lithium diisopropylamide (0.830ml; 2M 
solution in THF) was added and stirring continued at -20X for 30 minutes. The solution was 
then cooled to -78°a 

C. The solution from part B was added to the stirred solution of part A by way of a cannula. 
Stirring was continued at -78**C under an atmosphere of argon for 2 hours before bemg quenched 

40 by tiie addition of saturated ammonium chloride solution. After reaching room temperature, the 
reaction solution was partitioned between ethyl acetate and water. The organic solution was 
washed wifli brme, dried (MgS04) and evaporated. The residue was chromatographed over silica 
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gel, eluting with a gradient of 10 to 75% ethyl acetate in hexane. The title compound was 
obtained as a colourless oil (0.560g) mass spectrum (APf) 483 [MH*], 
(API) 481 [(M-H)T C26H24F2N2O3S requires 482. 

5 Description 109. gKS)-2-Carboxyinethylpiperazine-l,4-dicarboxylic acid 4-tcirt-butyl ester 1- 
(9H-fluoren-9-yhnethyl) ester 

S-Methoxycarbonyhnethylpiperazine-l-carboTQ^lic acid tert-butyl ester (6.0g) was disisolved in 
THF (60ml) and IN sodium hydroxide solution (60ml) and stfared at room temperature for 6 
hours. The solution was then cooled to 5**C and adjusted to pH 9 - 10 by the addition of 10% 

10 hydrochloric acid. Na(9-Fluorenylmethoxycarbonyl chloride (6.05g) was then added 

portionwise, maintaming the pH at 9 - 10 by the addition of IN NaOH solution. The reaction 
mixture was stirred at 5°C for 1 6 hours. The solution was then adjusted to pH 1 by the addition 
of 10% hydrochloric acid. The solution was extracted with ethyl acetate (x2), dried (MgS04) and 
evaporated. The title compound was obtamed as a white foam (9.96g), mass spectrum (API*) 41 1 

15 [(M-C4H8)H*], C26H30N2O6 requires 466. 

Pescription 110 (RS)-3-I2-(4-Fluorophenyl)-2-oxo-ethoxycarbonylmethyl]pipera2ine-l- 
carboxylic acid tert-butyl ester 

(RS)-2<;aito)Qinethylpiperazine-l,4-dicarboxylic acid 4-tert-butyl ester l-(9H-fluoren-9- 
ylmethyl) ester from description 109 (2.0g) was dissolved in DMF (25ml) and stirred at room 
temperature under argon for 3 days in the presence of potassium carbonate (0.697g) and 2-bromo- 
4'-fluoroacetophenone (0.930g). The reaction solution was then partitioned between ethyl acetate 
and water, the organic solution was washed wifli brine, dried (MgS04) and evaporated. The 
crude product was chromatographed over silica gel, elutihg with 25 to 1 00% ethyl acetate in 
hexme, followed by 10% ethanol in ethyl acetate. The title compound was obtamed as a pale 
yellow solid (0.887&), mass spectrum (APf) 381 [MH*], Cij>H25FN205 requires 380. 

Description 111. (RS)-4-{l-I5-(4-FluorophenyI)-2-methyIthiazot4-yI]-methanoyl}-3r[2-(^ 
fluoro-phenyl>2-oxo-cthoxycarbonylmeth3ll-piperaziiie-l-carboaylic acid tert-butyl ester 
30 (RS>3-[2<4-Fluorophenyl)-2-oxo-ethoxycaibonyImethyl]-pipe^^ acid tert-butyl 

ester description 110 (0.887g) was reacted with HATU (0.932g), diisopropylethylamine (L3Qml) 
and 5K4-fluoro-phenyl)-2-.methyl-thia2ole-4-carboxylic acid (0.707g) in dry DMF (8ml) 
according to the method of description 20. Silica gel column chromatography, eluting with ethyl 
acetate-hexane mixtures provided the title compound as a white foam (1 .1 68g), mass spectrum 
35 (API*) 600 [MH*], C30H31F2N3O6S requires 599. 

Description 112. (RS)-3-[4-(4-FluorophenyI)-lH-imidazol-2.ylmethyl]-4-{l-i5-(4- 
flubr6phenyl)-2-methylthiazol-4-ylJ-methanoyI}-pipera2ane-l-carboxylic acid tert-butyl 
ester 

40 (RS)'4"{l-[5-(4-Fluorophenyl)-2-methylthiazol-4-yl]-me1iianoyl}-34^^ 

ethoxycarbonylmethyl]-piperazine-l-carboxylic acid tert-butyl ester from description 1 1 1 
(0.360g) and anhydrous ammonium acetate were heated to 140 ""C under argon for 1.5 hours with 
stirring. After cooling, the reaction mixture was partitioned between dichloromethane and 
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saturated potassium carbonate solution- The organic solution was washed with brine, dried 
(MgS04) and evaporated. The residue was chromatographed over silica gel, eluting with 0 to 
10% ethanol in etfiyl acetate. The title compound was obtained as a white foam (0.125g), mass 
spectrum (APf) 580 [MFT], C30H31F2N5O3S requires 579. 

5 

Description 113. (RS>4-{l-[5-(4-FIuorophenyl)-2-methylthiazoI-4-yl]-methanoyl}-3-[4-(4- 
fluoro-phenyO-oxazoI'-2--ylmethyl]-piperazuie-l-carboxylic acid tert-butyl ester 
(RSH-{l-[5-(4-Fluorophenyl)-2-me%ltUazoM-yl]-methanoyl}-3-^^ 
ethoxycarbonylmethyI]-piperazine-l-carboxylic acidtert-butyl ester, description 111 (0.385g), 

10 tert-butyl carbamate (0.376g) and boron trifluoride etherate (4 drops) were dissolved in xylene 

(5ml) and heated to UC'C, under argon and with sturing for 48 hours. After cooling, the reaction 
mixture was partitioned between ethyl acetate and saturated sodium hydrogen carbonate solution. 
The organic layer was dried ^gS04), evaporated and the residue chromatographed over silica 
gel. Elution with a gradient of 25 to 100% ethyl acetate in hexane provided the title compound as 

15 a pale yellow oil (O.lBOg), mass spectrum (API*) 581 P^H*], C30H30F2N4O4S requfres 580. 

Description 114. (S)-2-Methoxycarbonylmethyl-pyrrolidin€Hl-carboxylic acid ieri-hutyl 
ester 

A solution of (S>-2-carboxymethyl-pyrrolidine-l-carbo3cylic acid /er/-butyl ester (2.00g) m 
20 methanol (1 .32ml)/ acetonitrile (40ml) was treated with jy;jV-diisopropyle1hylamine (1 .78ml). 
Trimethylsilyldiazomethane (2M, 8.73ml) was added dropwise and the resulting mixture was 
stirred at room temperature , imder argon for 24h. The mixture was diluted with ethyl acetate, 
washed with 2M HCl, saturated aqueous sodium hydrodgen carbonate, brine then dried 
(magnesium sulfate). The solvent was removed under reduced pressure to afford the title 
25 compound (2. 1 Og) 

Mass Spectrum (APf): 144 (Mif -^BOC). CJ2H21NO4 requires 243. 

Description 115. (S)-2-Hydrazinocarbonyhnethyl-pyrrolidine-l-carbo37lic acid iett-hutyl 
ester 

30 The ester of description 1 14 (2. lOg) vm treated with hydiiazane hydrate (16.3ml) as described in 
description 78 to afford flie tifle compound (L60g). 
Mass Spectrum (API*): 144 (MH^-*BOC). CnHziNsOs requires 243, 

Description 116. (S>2-(5-PhenyI-4i7-[l^^]triazoI-3-ylniethyI)-pyrroIidi add 
35 teri'bntyl ester 

Benzamidinchydrochloride (0.84g) in elhanol (20ml) was treated with 25% sodium methoxide 
solution in methanol (2.44ml) and stirred for 45min. at room temperature under argon. The hydrazide 
of description 115(1 .3g) was added and die mixture was heated at reflux for 24h. Afier cooling the 
solvent was removed under reduced pressure then the residue was partitioned between 
40 dichloromethane and water. The organic phase was dried (MgS04) and the solvent removed under 
reduced pressure. The residue was column chromatographed (silica gpl; 0->50% ethyl acetate- 
pentane) to afford the title compound (0.26g). 
Mass Spectrum (APf): 329 (Mff). C18H24N4O2 requires 328. 
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Description 117. 3-PhenyI-5'(S)-l-pyiToUdin-2-ylmethyMH-Il^,41triazoIe 
The compound of description 116 (0.13g) was treated with trifluoroacetic acid (2.5ml) according 
to a method similar to that of description 2 to afford the title compound (0.09g). 
5 Mass Spectrum (APf): 229 (Mif). C13H16N4 requires 228. 

Description 118. (S)-2-(2-Oxo-2-phenyl-ethoxycarbonylmethyO-pyrroMdine-l-^rboxylic acid 
benzyl ester 

The title compound (OJOOg) was prepared from (S>2-Kjaihoxyme%li)ynx)lidine-l-carbo^^^ acid 
10 benzyl ester (1 .OOg, Aoyama al, Cbsm. Pharm. Bull., 3249, 29,1 1,1981) and 2- 
bromoacetophenone (0.760g) according to the method of description 36. 
Mass Spectram (APf): 382 CMH*). C22H23NO5 requires 381. 

Description 119. (S)-2-(4-Phenyl-<)3azol-2-ylmethyl)-pyrrolidine-l-ca^ add benzyl esfter 
1 5 The title compound (0290g) was prepared fiom the compound of desaiption 1 18 (0.700g) accordmg 
to the method of example 54 using xylene as solvent 
Mass Spectrum (APf): 363 (MH*). C22H22N2O3 requires 362. 

Description 120. 4-Phenyl-2-(S>l-pyrroIidin-2-yUnethyl-oxa2ole 
20 The title compound (0.065g) was prepared by treating the compound of description 1 19 (0280g) 
with 10% palladium/charcoal (O.lSOg, 50% paste) according to the method of description 77. 
The product was purified by column chromatography (silica gel, 0->4% (10% .880 ammonia- 
methanol)-dichloromethane). 

Mass Spectrum (APf): 229 (MHT), Ci4Hi^20 requires 228. 

25 

Description 121. (RS)<Hl-[5-(4-FIuoro-phen]i)-2-metbyl-lhiaz(ri^ 
2-y[)-*acetic acid 2-(2-bromio-pheny[)-2-oxo-efhyl ester 

The title compound (3.0g) was prepared as a brown oil from the acid of description 35 (2.5g) and 
(2-bromo-phenyl)-acetyl bromide (1 .92g) according to the method of description 36. 
30 Mass Spectrum (API^): Found 559,561 (MET). C26H24BrFN204S requires 558,560. 

Description 122. (RS)-2-[4-(2-mu6ro-pheiiyI)-ttuazo!^^ 

The title compound (0.335g) was prepared as an oil from the conipound of description 98 (0.750g) 
and 2-bromo-l-(2-fiuoro-phenyl)-ethaiione (0.63 Ig) according to the method of description 99. 
35 Mass Spectrum (APO: Found 277. (MH*).Ci5HnI^2Sre^ 

Description 123. (RS)-2-[4-^Flaoro-phenyl)-thiazol-2-ylmeayl]-pi^ 

The title compound (0.3 lOg) was prepared as an oil from the conq>ound of description 98 (0.750g) 
and 2-bromo-l-(3-fluoro-phenyl)-^thanone (0.63 Ig) accordmg to the method of description 99. 
40 Mass Spectrum (API*): Found 277. (MH*). C15H17FN2S requires 276. 
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Example 1 (I^)-l-l5-(4-Fluoro-pheriyl)-2.methyWhiazol-4-yy 
[l^,41oxadiaz»l-2-yImethyl>piperidin-l-ylI-methanone 

2-Methyl-5-(4-fluorophenyl)-thiazole-4-carboxylic acid (0.07g), [0-(7-azabenzotriazol4-ylV 
5 1,1,3,3-tetramethyluronium hexafluorophosphate] (0.12g) and diisopropylaethylamine (0.17inl) in 
dimethylformamide (5ml) was stirred for 15 min. The amine of D2 (0.075g) was added and the 
mixture stined for 16h. Solvent was removed at reduced pressure, the residue dissolved in ethyl 
acetate and washed with water. The organic phase was separated dried (MgS04) and solvent 
removed at reduced pressure. The residue was column chromatographed (silica gel, 0 - 100% 
1 0 ethyl acetate/pentane) to give the title compound (0.095g). 

Mass Spectrum (APf): Found 463 CMH*). C25H23FN4O2S requires 462. 

Example 2 (RS)-l-I5H4-nttora-phenyl>2-methyMH-I WltriazoM-yfl^^ 
il^,41oxadiazol-2-ylmethyl)-pipeiidm-l-yll-meAanon^ 

15 A mixture of 5-<4-Fluoro-phenyl)-2-methyl-2/r-[l,2,3]triazole-4-carbonyl chloride (0.1 15g) and 
the amine D2 were combined in dichloromelhane (10ml) containing triediylamine (0.2ml). The 
mixture was stuxed for 16h, washed with water, the organic phase dried (MgS04) and solvent 
removed at reduced pressure. The residue was column chromatographed (sflica gel, 40 - 60% 
ethyl acetate/pentane eluant) to give the title compound (0.154g). 

20 Mass Spectrum (API*): Found 447 (MH*). C24H23FN6O2 requires 446. 

The compounds of tiie examples of Table 1 were prepared by analogous procedures to those used 
to prepare the compounds of Example 1 and Example 2 from Ihe corresponding amine and 
carboxylic acid (Method 1) or from the corresponding amine and acid chloride OMethod 2). 

25 

Table 1: 5-Aiyl-[lA41oxadiazol-2-ylpiperidmes 




35 



-44- 



wo 03/002559 



PCT/EP02/07007 



Example 


Amine 


Metb 
od 


Ar2 


r2 


yield 

% 


Mass Spectrum 
(Electrospray 


3 


D2 


1 


a 




56 


Found 430 (MH*). 
C24H23N5O3. 
requires 429 


4 


D2 


2 






86 


Found 398 (MH*). 
C25H23N3O2. 
requires 397 


5 


D2 


2 


Me 


(X 


79 


Foimd 44o (JVLn 
C25H24FN5O2. 
requires 445 


6 


D2 


2 


p 

Q 

Me"" 




64 


Found 446 (MHT). 
C25H24FN5O2. 
requires 445 


7 


D2 


2 


F 

Q 

Me 




42 


round 44o (Mxi ), 
C25H24FN5O2. 
requires 445 


8 


D2 


2 


F 

V 

N-N 


(X 


53 


Found 432 (MHT). 

C24H22FN5C)2. 

requires 431 



-45- 



wo 03/002559 



PCT/EP02/07007 



9 


D4 


I 


Me 

K 

& 


cr 

F 


56 


Found 448 (MKT). 
C24H22FN5O2. 
requires 447 


in 


D4 


1 


F 

V 

Me 


F 


77 


Found 481 (Mif). 
C25H22F2N4O2S. 
requires 480 


1 1 
11 




1 
1 


F 

Me 




54 


Found 497, 499 
(MH*). 

C25H22CIFN4O2S. 
requires 496, 498 


12 


D6 


1 


Me 

H 

& 


cr 

CI 


57 


Found 464, 466 
(MH*). 

C24H22CIN5O3. 
requires 463, 465 


13 




1 
X 


F 

Me 




59 


Found 464 (MH*). 
C24H22FN5O2S. 
requires 463 


14 


DIO 


I 


F 

Me 




64 


Found 481 (MH*), 
C25H22F2N4O2S. 
requires 480 



-46- 



wo 03/002559 



PCT/EP02/07007 



15 



16 



D12 



D14 






71 



79 



Found 497, 499 

(Mif). 

C25H22CIFN4O2S. 
requires 496, 498 



Found 497, 499 
(MH*). 

C25H22CIFN4O2S. 
requires 496, 498 



17 



D14 





Found 464, 466 
(mt). 

C24H22CIN5O3. 
requires 463, 465 



18 



D16 





62 



Found 532, 534, 
466 (Mit). 
C25H21CI2FN4O2S. 
requires 531, 533 



19 



D19 





63 



Found 481 (MH*). 
C25H22F2N4O2S. 
requires 480 



20 



D21 





Found 503 (MH*)- 
C27KyFN4Q3S. 
requires 5tt2 



-47- 



wo 03/002559 



PCT/EP02/07007 



21 


D19 


1 


F 


F 


^9 
Jz» 












u 
























Me 








22 


D19 


1 


F 


F 


AA 


rounu *t0j ^ivixi. ^. 










U 




C24H22F2N6O2. 












requires 464 








N-N 














Me 








23 


D19 


1 






50 


Found 416 (MH*). 
C25H22FN3O2. 
requires 415 


24 


D23 


1 


Me 






■pnnnH 400 /TVITT*^ 

C25H21F3N4O2S. 

requires 498 


25 


D2 


1 


p 

0 

N-N 

Me 




54 


Found 446 (MU }. 
requires ^ 








( F 




56 


Found 499 (MH*1. 














C25H2,F3N402S. 








V 




requires 498 








y=^N 

Me 


F 







-48- 



wo 03/002559 



PCT/EP02/07007 



27 


D25 


1 


F 


6r 

F 


50 


Found 468 (MH*). 
C24H20F3N5O2. 
requires 467 


28 


D25 


1 


r" 

A- 

Ivi6 


F 

Y 

F 


44 


Found 482 (MET). 

/-> TT T? XT 

C25H22F3N502- 

requires 481 


29 


D27 


1 


F 




w 










V 














y 

F 


























Me 








30 


D27 


1 
1 


F 






rounu *to^ \^iviri ), 








Q 














F 




requires 484 
















31 


D27 


1 


F 




56 


Found 468 (Mif). 














C24H20F3N5O2. 








V 




requires 467 










F 






32 


D27 


1 


F 




44 


Found 482 (MIT). 








^^^^ 






C25H22F3N5O2. 












requires 481 








Me 





















-49- 



wo 03/002559 



PCT/EP02/07007 



'21 




9 


F 

Me 




44 


Found 478 (MHT). 
C25H24FN5O2S. 
requires 477 


34 


D29 


2 


F 




23 


Found 447 (MIf). 

C24H23FN6O2. 
requires 446 


35 


D29 


2 


F 

Q 

/ 

Ma 
IVIc 




2y 


rOUncl 401 ^JVlJtl ), 
v^25'"25J^ i^6V^2" 

requires hou 


36 


D4 


2 


F 




77 


Found 467 (MH*). 














C24H20F2N4O2S. 








F 




requires 466 
















37 


D31 


2 


F 

Me 






jruuua Hjj ^ivin ). 
C23H21FN4O3S. 
requires 452 


38 


D31 


2 


F 




45 


Found 422 (MH*). 
C22H20FN5O3. 
requires 421 



-50- 



wo 03/002559 



PCT/EP02/07007 



39 


D31 


L 


F 
Me 






Found 436 fMH^ 

C23H22FN5O3. 

requires 435 


40 


D31 


2 


■ F 
Me 






r OUUO H J / v.ivtrl 
CiiHziFNfiOj. 
requires 436 


41 


D4 


2 


F 


F 


77 


Found 467 (MH*). 

C24l20F2N4O2S. 

requires 466 


42 


D4 


1 


Me 




69 


Found 48 1(MH*). 
C2SH22F2N4O2S. 
requires 480 


43 


D4 


2 


Me 


F 


85 


Found 481 (MKT). 
C25H22F2N4O2S. 
requires 480 


44 


D2 


2 


F 

s 7^ 


a 


76 


Found 449 (MH*). 

Cj4H2lFN402S. 

requires 448 



-51- 



wo 03/002559 



PCT/EP02/07007 



45 


D2 


1 


S 
Me 




69 


Found 463 (MH*). 
C25H23FN4Q2S. 
requires 462 


46 


D2 


2 


sV 

Me 




80 


Found 463 (MH*). 
C25H23FN4O2S. 
requires 462 


47 


D29 


1 


Me 




27 


Found 478 (MET). 
C25H24FN5O2S. 
requires 477 


48 


D29 


2 


Me 




80 


Found 478 (Mif). 
C25H24FN5O2S. 
requires 477 


49 


D23 


1 


F 




69 


Found 468 (h/Utt). 
C24H20F3N5O2. 
requires 467 


50 


D23 


1 


F 
Me 






Fniitid 4R9 TMIT*! 

C25H22F3N5O2. 

jrequires481 



-52- 



wo 03/002559 



PCT/EP02/07007 



101 

lol 




1 
1 


F 

V // 
N-N 

Me 




64 


Found 483 fMH*!. 

C24H2lF3N«Q2. 

requires 482 


125 


D4 


1 




'XX 




Found 448 
(MH*). 

C25H22FN3O2S. 
requires 447 


126 


D4 


1 


V 






Found 448 

C2SH22FN3O2S. 
requires 447 


127 


D4 


1 


& 






Found 432 
(MH*). 
C24H22FNSO2. 
requires 431 


128 


D4 


1 


^^^^ 






Found 467 

C28H23FN4O2. 
requires 466 


129 


D4 


1 








Found 472 

CigHjfiFNsOs. 
requires 471 


130 


D4 


1 


& 






Found 431 
(Mrf). 

requires 430 


131 


D4 


1 








Found 456 

C27H22FN3O3. 
requires 455 


132 


D4 


1 


XX 






Found 410 
(MIT'). 
C23H24FN3O3. 
requires 409 
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133 


D4 


1 


Me uti 






Found 424 

C24H26FN3O3. 
requires 423 


134 


D4 


1 


J OMe 






Found 465 
(MH*). 

C22H20CI2FN3O3 
. requires 464 


135 


D4 


1 


OMe 


'IT 




Found 446 
(Mit). 

C26H24FN3O3. 

requires 445 


136 


D4 


1 


xc 

Er OEX 


'XT 




Found 463 

C26H27FN4O3. 
requires 462 


137 


D4 


1 


IXC 


'XX 




Found 
449(Mlf). 
C2SH25FN4O3. 
requires 448 


138 


D4 


1 




u 




Found 
517(MK0. 
C28H25FN4O5. 
requires 516 


139 


D4 


1 


N02 


XX 




Found 501 
(MH^. 
C28H25FN4O4. 
requires 500 


140 


D4 


1 




XX 




Found 487 
(MH*). 
C27H23FN4O4. 
requires 486 



-54- 



wo 03/002559 



PCT/EP02/07007 



141 


D4 


1 


9x 






Found 406 
(MH^. 

C23H20FN3O3. 
requires 405 


142 


D4 


1 


OMe 
Br 






Found 502, 504 
(Mit). 

C24H25BrFN303. 
requires 501, 
503 


1 

143 




1 
1 


F 




85% 


Found 460 
(MlT). 
C26H26FN5O2. 
requires 459 



Example 51 l-[5K4-Ilu6ro-phenyI)-2.methytflua2ol-4-yi^^^ 
[l^,4]oxadiazol-2-ylmethyl)-pyrrolIdin-l-yl]-inethanone 

5 The title compound (0.0 1 g) was prepared from the amine of description 33 (0.069g) and 2- 

methyl-5K4-fluorophenyl)-thiazole-4-carboxylic acid (0.07g) according to the method of example 

1.. ... . . ... ..... 

Mass Spectrum (API*): . 

10 The compounds of the examples of Table 2 were prepared by analogous procedures to those used 
to prepare the compounds of example 5 1 



Table 2: Pyrrolidine Aryl oxadiazbles 




Example Amine Ar^ 



I yield Mass Spectrum 
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% 


(Electrospray 
LC/MS) 


52 


D33 


Me 


a 


46 


Found 449 (Mif). 
C24H21FN4O2S 
requires 448 


53 


D33 


S Jf 
Me 




24 


Found 449 (MH*). 

C24H2lFN402S 

requires 448 



10 



Example 54 (RS)4.I5-(4.FIuoro-phenyl>2-methyl-thiazol-4-yll-l-^^ 
oxazol-2-ylmethyl]-piperidin-l-yl}-metIianone 

Boron trifluoride diethyl etherate (4 drops) was added to a mixture of tiie ester of description 36 
(0.264g) and acetamide (0.156g) in diethyl etibier (2ml). Xylene (1ml) was added and tbe mixture 
heated to 140^C for 22h. The reaction mixture was cooled to room temperature, diluted with 
ethyl acetate and washed with water and brine. The organic phase was dried (MgS04) and 
solvent removed at reduced pressure, the residue was column chromatographed (silica gel, 0 -> 
60% ethyl aoetate/pentane eluant) to give the title compound (0.145g) 
Mass Spectrum (APf): Found 480 (MlT). C26H23F2N3Q2S requires 479 



15 



the compounds of the examples of Table 3 were prepared by analogous procedures to those used 
to prepare the compound of exanq>le 54 



Table 3: Piperidine 2-(4-aiyloxazoIes) 



"to 



Example 1 Ester 



Ar2 



yield j Mass Spectrum 
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% 


iTElectrospray 
LC/MS) 




JLii/ 


F 

Me 


OMe 

a 


67 


Found 492 (MH*). 
C27H26FN3O3S 
requires 491 


56 


D38 


F 

V 

Me 


Fn^ 




FminH 480 rMH*^ 
IrULUXU tov/ ^ivxLX 

C26H23F2N3O2S 

requires 479 


57 


D39 


F 

% 

Me 


F 

a 




POuuU tow ^lYUl. ), 

C26H23F2N302S 

requires 479 


60 


D46 


c 
Me 


(J 


43 


Found 445 (Mir). 
C26H25FN4O2 
requires 444 


61 


D47 


F 

Q 

Me 




16 


Found 446 (MH*). 

C25H24FNSO2 

requiriBs445 


62 


D48 






22 


Found 397 (MH*)- 
C26H24N2O2 
requires 396 
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63 


D49 




a 


39 


Found 455, 457 
(MH*). 
CjjHjjBrNzOj 
requires 454, 456 


iV 




F 

V 

Me 


(J 


85 


Found 462 GvIH^. 
C26H24FN3O2S 
requires 461 




uoy 


F 

Q 

Me 




46 


Found 463 

C26Ha4F2N402 

requires 462 

- - 


100 


D70 


F 




30 


Found 416 

C25H22F2N4O2 
requires 415 






H 








101 


D71 






30 


Found 416 
(MH*). 

CasHazFNaOa 
requires 415 



Example 58 (RS)-l-[5<4-FIuoro-phenyI>2.methyl-tMazoI-4-ylI^^^^ 
dxazol-2-ylmethyl)-piperidm-l-yl]-methanone 

The title compound (0.28g) was prepared from the ester of description 40 (0.30g) accordmg to the 
5 method of example 54. 

Mass Spectrum (APf): Found 476 (MH*). C27H26FN3O2S requires 475 

Example 59 (I«;)-2-{5-(4.Fluorophenyl)-fiiran-2-ylmfcthyO-H(M4^^ 
thiazol-4'yr)carbonyl-piperidine 

10 5"(4-FIuorophenyl)-2-metfayI-thiazole-4-carbonyl chloride (115 mg, 0.425 mmol) in 

dichloromethane (1 ml) was added to a solution of (RS)-2-(5-(4-fluorophenyl)-furan-2-ybnethyl)- 
piperidine (100 mg, 0.386 mmol) and triethylamine (0.16 ml, L16 mmol) in dichloromethane (4 
ml) and the mixture shaken at ambient temperature for 30 min. The reaction mixture was then 
washed with saturated aqueous sodium hydrogen carbonate (8 ml) and the organic layer applied 
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directly onto a pre-packed silica gel column and chromatographed eluting with an ethyl acetate - 
hexane gradient to give the title compound as a yellow solid (78.0 mg, 42 %). 
Mass spectrum (API^: 479 (MH+): C27H24F2N2O2S requires 478. 

5 Example 64 (RS)-14M4-Fluoro.phenyl)-2-mcthyl-tliiazol-4-yll-l-I^ 
2-ylmethyl)-piperidin-l-yll-metiian6ne 

The compound of description 50 (0.30gX ammonium acetate (0.38g) and n-butanol (5ml) were 
combined and boiled for Ih. Solvent was removed at reduced pressure and the residue column 
chromatographed (silica gel, ethyl acetate thai 3% melhanol/ethyl acetate) to give the title 
10 compound (0.13g)« 

Mass Spectrum (APf): Found 461 (MH*). C26H25FN4OS requires 460. 

Example 65 ^H-I5^(4-Fluoro-pheny0-2-methyl-thiazoM-yll-l-{243-(4^^ 
[i;i,4]oxadiazol-5-ylmethyIl-piperidin-l-yl}-meihanone 

15 The acid of description 35 (0.14g) was dissolved in dichloromethane (10ml) containing 

ditnethylformamide (1 drop). Oxalyl chloride (0.04g) was added and the mixture stirred for 3h. 
Solvent was removed at reduced pressure, the residue redissolved in dichloromethane (10ml) and 
added to a solution of 4-fluorobenzamidoxime (0.06g) in pyridine (0.3ml). The mixture was 
stirred at room temperature for 10 min and boiled for 5h- Solvent was removed at reduced 

20 pressure and the residue column chromatographed (silica gel, 20% ether in pentarie -> 
dichloromethane eluant) to give the title compound (0.03g). 
Mass Spectrum (APf): Found 481 (Mif). C25H22F2N4O2S requires 480. 

Example 66 (RS)-l-[5-(4-Fluoro-phenyl)-2-methyl-thiazol-4-yll-l-[3-(5-phenyl- 
25 (13,4Joxadiazol-2-yImethyl)-morpholin-4-ylJ-methaBone 

The title conq)Ound (0.29g) was prepared from the compoimd of description 52 and 5- 
phenyltetrazole (O.lOg) according to tiie method of description 1, 
Mass Spectrum (APf): Found 465 (Mit). C24H21FN4O3S requires 464. 

30 Example 67 (RS)-l-I5-(4-Iiuon>-phenyO-2-metbyl-tMa2oI^^ 
yimethyI)-]norphdlm-4-yl]-methaiione 

The title compound (0.l31g) was prepared from the compound of description 53 (0.2g) according 
to the method of example 54. 

Mass Spectrum (APf): Found 464 (MH^. C25H22FN3O3S requires 463. 

35 

Example 68 (RS)-l-[5-(4.Ftaoro-phenyl)-2-m^^ 
2-ylmethyi)-morpholin-4-yli-methauoiie 

The title compound (0.09g) was prepared from the compound of description 53 (020g) according 
to the method of example 64. 
40 Mass Spectrum (API^): Found 463 (MFt). C25H23FN4Q2S requires 462. 

iExample 69 l.[5-(4-Fluoro-phenyI)-2-methyl-tWazoI-4-yll-l-{2-[5-(4-fluoro-phen^^ 
2-yImethyI]*piperidin-l-yl}-methanone 
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The title compound (0.1 Ig) was prepared from the amine of description 55 (0.08g) and 2-methyl- 
5K4-fluorophenyl)-thiazole-4-carboxylic acid (0.07g) according to the method of description 20. 
Mass Spectrmn (API*): Found 480 (MH*). C26H23F2N3O2S requires 479. 

The compounds of the examples of Table 4 were prqwred by analogous procedures to those used to 
prepare the compound of example 69. 



Table 4: Piperidlne 2-(5-aiyioxazoles) 

Example Amine Ar^ r2 

71 D55 iC-^ rr'^ 







Ar2 


R2 


yield 

% 


Mass Spectrum 

(Electrospray 

LCTMS) 


71 


D55 






62 


Found 415 
(MH*). 

C2^»FN202 

requires 414 


72 


D55 


OMe 




58 


Found 425 
(MH*). 
C24Ha5FN204 
requires 424 


73 


D55 


Me 




60 


Found 463 
(MH^. 
C26H24F2N4O2 
requireis 462 


74 


D55 


F 


jy 


58 


Found 462 

(MH*). 

C25H23F2NSO2 






NfY 

/ 
Me 






requires 461 
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75 


D55 


F 

V 

Me 




63 


Found 463 
(MH^. 
C26H24F2N4O2 
requires 462 


77 


D57 


imp 


u 


56 


Found 462 
(MH^. 
C26H24FN3O2S 
requires 461 


78 


D57 


i-r 




44 


Found 429 
(MH"). 
C2JH24N4O3 
requires 428 


79 


D57 


a:, 




42 


Found 473 
(MB*). 
C22H21IN2O2 
requires 472 



Example 76 (IlS)-l"{2-[5<4-E1uoro-phenyI)-oxazol-2-ylmethyll-piperi 
fliioro-phenyl)-thiazdlr4-yI]-metfaanone 

The title compound was prepared from the compound of description 55 (0.07g) and 5-(4- 
5 fluorophenyl>thiazole-4-carboxylic acid chloride (0.66g) according to the method of example 2. 
Found 466 (Mif). C25H21F2N3O2S requires 465. 

Eiample 80 l-{(S)-2-[5-(4-Huorb-pheny^lH-^^ 
l-[5^(4-ituoit>-phen:^l>2-'metby^^ 

10 The title compoimd (0.09g) AVas prepared from the amine of description 60 (0.092g) 

(0.08g) and 2-methyl-5-(4-fluorophenyl>-thiazole-4-carboxylic acid (0.07g) according to 
the meliiod of description 20. 

Mass Spectrmn (APf): Found 465 (MH^. C25H22F2N4OS requires 464. 

15 tiie compounds of the examples of Table 5 were prqpared by analogous procedures to those 
used to prepare the compound of example 80. 

Table 5: Piperidine and pyrrolidine 2-(4-aryIimidazoIes) 
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(S)* against the Ejcample number indicates that the Example was prepared as the (S) 
enantiomer. 

5 



10 



Example 


Amine 


n 






yield 

% 


Mass 
Spectrum 
(Electrospray 
LC/MS) API" 




81 

(S)* 


60 


bond 


F 

a 

/ 
Me 




72 


Found 448 
(MH*). 
C25H23F2N5O 
S requires 447 




82 
(S)* 


60 


bond 


F 


jy 


75 


Found 434 

C24H21F2N5O 
S requires 433 




83 


63 


1 


F 
S 

Me 


jy 


42 


Found 479 

C26H24F2N4O 
S requires 478 
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63 




F 

V 

Me 




59 


Found 462 
(MH*). 

C26H25F2N5O 
requires 461 


85 


63 




F 

H 




45 


Found 448 

C25H23F2N5O 
requires 447 


86 


63 


1 


OMe 

u 




72 


Found 395 
(MH*). 

C22H23FN4O2 
requires 394 


87 


63 


1 






28 


Found 415 
(MH*). 
C25H23FN4O 
requires 414 


88 


63 


1 






24 


Found 416 
(MH^. 
C24H22FN5O 
requires 415 


89 


63 


1 


F 

V 

Me^N 






Found 519 
(MEh. 
C29H32F2N6O 
requires 518 


90 




1 
I 


F 

V 






Found 495 

C2«H24FiN402 

S requires 494 
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01 i 




1 


F 1 

Q 
)^ 

Me 1 


A? 




Found 463 

C25H24F2N6O 
requites 462 


92 


63 


1 


Me 

^\ 

a 






Found 446 1 

C25H24FN5O2 
reiquires 445 


104 


74 


1 


F 






Found 477 
(MH*). 
C26H25FN4O2 
S requires 476 


1 1 AO 


on 


1 

i 


F 

Me 


OMe 


53 


Found 491 

C27H27FN4O2 
S requires 
490. 

Isolated as the 
HCl salt 




1 


1 
X 


Me 


OMe 


35 


Found 474 j 

C27H28FN5O2 
iequires 
473Isolated as 
the HCl salt 


1 110 


87 


1 


F 

Me 


V 

CI 


60 


Found 
496(MH*). 
C2<^H24^^CaFN 
4OS requires 
495 Isolated 
astheHCI 
salt 1 
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1 1 1 

i i 1 


87 


1 


F 

Me 


V 

CI 


55 


Found 480 

(MET). 
CzeHzs^'ClFN 
5O requires 
479 Isolated 
astheHCl 
salt 


1 1 o 

112 


on 




F 

Me 


CN 


25 


Found 486 
(MEf). 
C27H24FN5OS 
requires 485 
Isolated as the 
HClsalt 


1 1^ 


on 


1 

J. 


F 

Me 


CN 


25 


Found 469 
(MH*). 
C27H25FN6O 
requires 468 
Isolated as the 
HClsalt 


HA 

J 1*1' 


7d 
/*+ 


1 


s. 
Me 






Mass 
Spectrum 
Found 461 
(MH*). 
C26H25FN4OS 
requires 460. 




74 


1 


.F 

Me 


u 




Mass 
Spectrum 
Found 461 

(MET). 
C26H25FN4OS 
requires 460. 


116 


74 


1 


Me 


u 




Mass 
Spectrum 
Found 433 
(MH*). 
C26H26N4OS 
requires 432. 
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Mass 
Spectrum 
Found 544 
(Mif). 
C31H37N5O2S 
requires 543. 



Mass 
Spectrum 
Found 55S 
(Nfll*). 
C32H39N5O2S 
requires 557. 



Mass 
Spectrum 
Found 530 
(mt). 
C30H35N5O2S 



Mass 

Spectruin 

Found 497 

(MH^. 

C26H23F3N4O 

S requires 

496. 



Mass 

Spectrum 

Found 479 

(MHT). 

C26H24F2N4O 

S requires 

478. 



Example 93 (R^l-{S-<4-Ftuoro-phenyQ-2-methyl-tiiiazol4-yll-l-{2-[5-(^ 
lH-iniidazoI-2-yImefliylI-]^eridiii-l-yl}-medianone 
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The title compound (0.1 7g) was prepared from the compound of description 37 (0.50g)according 

to the method of description 59. 

Found 491 (MHT). C27H27FN4O2S requires 490. 

5 Example 94 (RS)445K4-Fluoro-phenyI)-2-methyl-thiazol-4-yll-l-{2-[5-(^^ 
imidazol-2-ylmcthyl]-piperidin-l-yl}-methanone 

The title compound (0.035g) was prepared from the compound of description 39 (0.21g)according 

to the method of description 59. 

Found 479 (MH*). C26H24F2N4OS requires 478. 

10 

Example 95 (RS)-l-[5-(4-FIuoro-phenyI)-2-methyl-thitool-4-yll-l-{2-[^^ 
lH-imidazol-2-yImethyI]-piperidm-l-yl}-metha0one 

The title compound (0. 1 8g) was prepared from Ihe compound of description 64 (0.50g) according 
to the method of description 59. 
15 Found 539, 541 (Mif) C26H24BrFN40S requires 538, 540 

Example 96 (RS)-2-[2-(l-{l-l5-(4-Fluoro-phenyl)-2-methyl-thia2ol-4-yIl-methanoyl}- 
piperidiii-2-yImethyQ-3B[-imidazol-4-yl]-benzoiiitriIe 

The compound of example 95 (0.1 Ig) and copper(I) cyanide (0.03g) were combined in N- 
20 methylpyrrolidinone (5ml) and the mbcture boiled for 6h. After cooling to room temperature the 
reaction mixture was stood overnight, diluted with ethyl acetate, passed through silica gel eluting 
with elhyl acetate/water. The organic phase was separated washed with water dried (MgS04) and 
solvent removed at reduced pressure. The residue was column chromatographed (silica gel, 20 -> 
100% ethyl acetate/pentaneX the appropriate fractions combined and solvent removed at reduced 
25 pressure to give the title compound (0.03g) as a gum 
Found 485 (Nflf) C27H24FN5OS requkes 486. 

Example 97 0RS)-l-{2-[4-Bromo-5-(4-fIuoro-phenyl)-lH"imida2ol-2-ylmethyll-piperid 
yI}"l-[5-(4-fluoro-phenyl)-2-methyi-thiazol-4-ylj-methanone 

30 The title compound (0.17g) was prepared by treating the compound of description 68 (0.27gX 5- 
(4-fiuor<)-phenyl)'2-methyl-thia23ole-4-carb6xylic acid (0.19gX l-hydroxybenzotriazole (O.OSg) 
and diisopropylethylamine ((0.35ml) in dimethylformamide (iSmI) with EDC.HC1. The mixture 
was stirred for 20h, dilute with diethyl ether and washed with sodium carbonate and water (x3), 
dried (MgS04) and solvent removed at reduced pressure. The residue was colunm 

35 chrbinatographed (silica gel, 0 -^2% methanbi/dichloroihefliane), the appropriate fractions 

combined and solvent removed at reduced pressure to give the title cotiipound (0. 1 7g) as a gum 
Found 557, 559 (Mtt) C26H23BrF2N40S requires 556, 558. 

Example 98 (RS>5-(4-FIuoro-phenyI)-2-(l-{l-I5-(4-iluoro-phenyI)-2-methyl-thiazol^^ 
40 methanoyl}-piperidm-2-ylmethyI)-3J7*imidazole-4-^ The title compound (0.038g) 

was prepared from the compound of example 97 (0.22g) according to the method of example 96. 
Found 504 (Met) C27H23F2N5OS requnes 503. 
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Example 102 (RS)4-(2-Ethoxy.phenyl>l-[2-(4-phenylM)xazol-2-ylmethyl)-pi 
methanoite 

The title compound (0.065g) was prepared from the compound of description 77 (0.060g) and 2- 
ethoxybenzoic acid (0.042g) according to the method of example 1 
5 Found 391 (Mif) C24H26N2O3 requires 390. 

Example 103 (RS)-l-[5-(4-Fluoro-phenyl)-2-hydroxymethyl-thiazoI-4-yil-l-p^^ 
oxazol-2-yImethyl)-piperldin-l-yl]-methanone 

The title compound (0.055g) was prepared from the compound of description 77 (0. 1 5g) and 5- 
1 0 (4-fluoro-phenyl)-2-hydro>QTnethyl-thia2ole-4-carbo3qflic acid (0.042g) according to the method 
of example 97 

Found 478 (MH^ C26H24FN3O3S requires 477. 

Example 105 (RSH-[5-<4-Flnoi^phenyI)-2-inethyl-tMa2»l^^ 
1 5 4ff>[i;2,41tria2»I-3-yhnethyl]-piperidin-l-yl}-methanone 

A solution of the compound of description 78 (0.20g) and 4-fluorobenzamidine (0.1 Ig) in ethanol 
(5ml) was treated with a 25% sodium methoxide in methanol solution (0.24ml) and the mixture 
refluxed for 60h, Solvent was removed at reduced pressure, the residue partitioned between 
dichlorometliane/water, the organic phase separaeted, dried (MgS04) and solvent removed at 
20 reduced pressure to give die tide compound (0.04g) 
Found 480 (MH*) C25H23F2N5OS requires 479. 

Example 106 (RS)- l-{2-[5-(4-nuorp-phenyl)-4fl^[l^,41triazol-3-ylmethyll-^^ 
l-isoqiiuiolm-3-yKmetfaanone 
25 The title compound (0.006g) was prepared from the compound of description 8 1 (0.08g)and 
isoquinoline-3-carboxylic acid (0.06g) according to the method of description 20. 
Found 416 (MH*) C24H22FN5O requires 415. 

Example 107 (IM;)-l-{2-[3-(3-Dimethylamino-propo3g^)-phenyl]"thiophen^^^^ 
30 fluoro-phenyO-l^^idazoI-2-]imethyq^^ 

The titie compound (0.006g) was prepared from the compound of description 63 (O.OTlg) and 2- 
[3-(3 -Dimethylamino-pr6poxy)-phenyl]-thiophene-3-carbonyI chloride 
Found 547 (MH*) C3iH35FN402S requireis 546. 

35 Example 120 0EiS>l-[5-(44?luoro-phenyl)-2-methyl-thiazoM-ylH-{^^ 
tetniz6l-2-ylnftethyl]-piperidiii-l-yl}-methanone 

The titie compound (0.14g) wias prepared from the compound of description 92 (0.09g) and 5-(4- 
fluoro-phenyl)-2-methyl-thiazole-4-carboxylic acid (0.08g) according to the method of 
Description 20. 
40 Found 481(MH*)C24H22F2N60S requires 480. 

Example 121 (RS)-l-{2-f5-(4-FIuoit>-phenyI>.tetrazol-2-ylmethyl]-piperidin-l-^^^^ 
fluoro-phenyI)-thiazoI-4-yl]-methanone 
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The title compound (0.13g) was prepared from the compound of description 92 (0.09g) and 5-(4- 
fluoro-phenyI)4hiazole-4-carboxylic acid (0.074g) according to the method of Description 20. 
Found 467(MHr) C23H20F2N6OS requires 466. 

5 Example 122 (llS)-l-[4-(4-Fluoro-phenyI)-lH-pyrazol-3-yll-l-{2-I5-(4-fl^^ 
tetrazoI-2-yImethyl]-piperidin-l-yl}«methanone 

The title compound (O.lOg) was prepared from the compound of description 92 (0.09g) and 4-(4- 
Fluoro-phenyl)-lH-pyrazole-3-carboxylic acid (O.OTOg) according to the method of Description 
20. 

10 Found 450 (MH*) C23H2iF2N70 requires 449. 

Example 123 (RSH-I4-(4-Fluoro-phenyl)-l-methyl-m-pyrazol-3-yl]-l-{2-I5^ 
phenyl)-tetrazoI-2-ylmethyl]-piperidm-l-yl}-mcthanonc 

The title compound (0.13g) was prepared fix)m the compound of description 92 (0.09g) and 4-(4- 
15 Fluoro-phenyl)-l-methyH/f-pyra2X)le-3-carboxyIic acid (0.070g) according to* the method of 
Description 20. 

Fouind 464(Mit) C24H23F2N7O requires 463. 

Example 124 (RS>l-[4-(4-FIuoro-phenyI)-2-meth)i-2£r-pyi^M-^^^^ 
20 plienyl)-tetrazol'-2-y]methyl]-piperidiil-l-3d}-methanoiie 

The title compound (0.03g) was prepared from the compound of description 92 (0.09g) and 4-(4- 
fluoro-phenyl)-2-methyI-2ir-pyrazole-3-carboxylic acid (O.OTOg) according to the method of 
Description 20. 

Found 464 C24H23F2N7O requires 463. 

25 

Example 144 (RS>145-(4-Fluoro-phenyO-2-methyWhiazol-4-yll-l-t2.(4-phe^^^ 
ylmethyl)-piperidm-l-yl]-methanone 

The title compound (0.065g) was prepared from the compound of description 94 (0.07g) and 5-(4- 
fluoro-phenyl)-2-methyl-thiazole-4-carboxylic acid (0.069g) according to the method of 
30 Description 20. 

Found 461 (MH*) C26H25FN40!S requires 460. 

Example 145 (IiS)-l-IS-(4-FIudTO-phenyI)-thiazol-^yIl-l-(2-(4-phen 
ylmethyl)-piperidin-l-yl]-methanone 
35 The title compound (O.lOg) was prepared from the compound of description 94 (O.OTg) and 5-(4- 
Fluoro-phenyl>thiazole4-carboxylic acid (0.065g) according to the method of Description 20. 
Found 447(MH*) C25H23FN4OS requires 446. 

Example 146 (RS)-l-[4-(4-Fluoro-phenyl)-l-methyl-lH-pyrazdl-3-yl]-l-P^ 
40 imidazoM-ylmethyO-piperidin-l-yll-methanone 

The title compound (0.135g) was prepared from the compound of description 94 (0.07g) and 4-(4- 
fluoro-phenyl)-l.methyH/^pyrazole-3-carboxylic acid (0.064g) according to the method of 
Description 20. 
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Found 444 (IVttf) C26H26FN5O requires 443. 

Example 147 (RS)-l-I5-(4-)Bluoro-phenyl)-2-methyMluazo^ 
pyrazol-l-ylmethyl]-piperidin-l-yl}-methanone 
5 The title compound (0. 1 Og) was prepared from the compound of description 96 (0.086g) and 5^4- 
fluoro-phenyl)-2-niethyl-thiazole-4-carbo5cylic acid (0.075g) according to the method of 
Description 20. 

Found 479 (MH*) C26H24F2N4OS requires 478, 

iO Example 148 (RS>lK5-Bromo-2-methoxy-phenyl)-l-{2-(3-(4.fluoi^phenyI)-pyraTO^ 
ylmethyl]-piperidin-l-yl}-methanone 

The title compound (0.125g) was prepared from the compound of description 96 (0.086g) and 5- 
bromo-2-methoxybenzoic acid (O.OSg) according to the mettiod of Descriptidu 20. 

15 Example 149 (RS)-l-[5K4-Flooro-phenyl)-2-methyl.2H-Ii;231triazol^ 
pheiiyI)-pyrazol-l-ylmethyl]-piperidin-l-yl}-methanone 

The title compound (0,09g) was prepared from the compound of description 96 (0.086g) and 5-(4- 
fluoro-phenyl)-2-methyl-2//-[l^,3]triazole-4-carbo3cylic acid (0.078g) according to the method 
of Description 20. 
20 Found QAit) 463 C25H24F2N6O requires 462. 

Example 150 (RS)-l-l5-(4-Fluoro-phenyl)-2-methyl-^xazol-4-yll-l-{2-[3-(4^^ 
pyrazoH-ylmethyll-piperidin-l-yl}-methanone 

The title compound (0.1 Ig) was prepared from the compound of description 96 (O.086g) and 5-(4- 
25 fluoro-phenyl)-2-metfayl-oxazole-4-carboxylic acid (0.078g) according to the method of 
Description 20. 

Found 463 (Mif) C26H24F2N4O2 requires 462. 

Example 151 l-{2"[3-(4-Fluon>-phenyI>pyrazol-l-ylmethyl]-piperidi^^^ 
30 [l^,4]oxadiazoI-5-yI)-phenyl]-metfaanone 

The title compound (O.OSg) was prepared from the compound of description 96 (0.086g) and 2-(3- 
Methyl-[l,2,41oxadiazol-5-yl)-benzoic acid (0.070g) according to the mefliod of Description 20. 
Found 446 OVH*) C25H24FN5O2 requires 445. 

35 Example 152 (RS)-H5-(4-Fluoro-phenyl)-2-methyl-thia2ol-4^^^ 
yImethyi)-piperidin-l-yl]-metliaiione 

The title compound (0.1 33g) was prepared from the compound of description 99 (0.1 84g) 
according to the method of description 20. 
Found 478 (MH*) C26H24FN3OS2 requires 477. 

40 

Example 153 (R)-l-[5K4-Fluoro-phenyI)-2-methyMhia2»I-4-yI]-l-[3-(4-phenyl-oxazol-^ 
ylmethyl)-morpho!in-4-yl]-methanone and (S)-(R>-l-[5-(4-FIuoro-phenyI)-2-methyl-thiazol- 
4-yl]-l-[3-(4-pheDyl-oxazol-2-yimethyl)-morpholin-4-yl]-metbanone 
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The title compounds were isolated by chiral HPLC on a Chiralcel OD; 250 mm x 19 mm i.d.; 
10 micron particle size column, with a mobile phase of n-Hexane, Ethanol ( 80:20 v/v ) with a 
flow rate of 17ml/min-l, a runtime of 20mm with detection by UV absorbance at 215nM. The 
racemic compound of example 67 was injected in ethanol (2ml) at 4mg/ml. The two enantiomers 
5 were isolated as the faster and slower running components with ee's of 99.4% and 96.6%. 
Faster running component Mass Spectrum (APf ): Found 464 (Mif). C25H22FN3O3S requires 
463. 

Slower running component Mass Spectrum (API*): Found 464 (MKT). C25H22FN3O3S requires 
463. 

10 

Example 154 (RS)-l-{2-[5-(2^Dimethyi-2H-pyimoI-3.yI)-(l,3,4]oxadiazoM^^ 
piperidiii-l-yl}-l-I5-(4-fluoro-phenyI)-2-methyl-thia2»I-4-yIl-inett 
The compound of description 101 (0.35g) and polyphosphoric acid (O.TOg) were combined and 
warmed at 140®C for 4h. The reaction was cooled to room temjperature, potassium carbonate and 
1 5 iced water added, the basic solution was extracted witih dichloromethane (x2), the combined 
organic phase washed with water, dried and solvent removed at reduced pressure. The residue 
was column chromatographed (silica gel; 20% ethyl acetate in pentane eluant) to give the title 
compound (0.073g) 

Mass Spectrum (APf): Found 481 (MH*). C24H25FN6O2S requires 480. 

20 

Example 155 (RS)-l-[2-(4^bipbenyl-m-imidazol-2-ylmethyl>-piperidin-l^^^ 
fluoro^phenyl)-2-methyI-thiazol-4-yi]-methanone 

The title compound (0.34g) was prepared fix)m the compound of description 102 (0.53g) 
according to the method of example 64. 
25 Mass Spectrum (API*): Found 537 (Mit). C32H29FN4OS requires 536. 

Example 156 (RS)-l-(2-[4-(4-Fluoro-phenyl)-l-methyl-lH4midazol-2-ylm^ 
yl}-l-[5-(4-.flaoro-phenyl>-2-methyI-thiazol-4-yl]-methanone 

The compound of example 83 (0.25g) was added to sodium hydride (60% in oil, 0.042g) in 
30 dimethylformaide (5ml) and stirred until gas evolution had ceased. lodomethane 0.163g) was 
added, stirring continued for 16h, diluted carefully with water and extracted with ethyl acetate 
(x4). The combined organic phase was washed with water and brine, dried (M^Oa) and solvent 
reinoved at reduced piressure. The residue was column chromatographed (silica gel, 50% ethyl 
acetate:pentane eluaiit) to give afi^ combining appropriate fractions &e title compound (0.06g). 
35 Mass Spectrum (APf): Found 493 (MH^. C27H26F2N4OS requu^ 492. 

Example 157 (RS)-l-[2-(5-Ben2ofuran-2-yl-[l^,4]oxadiazol-2-yUnethyl)-piperidin-l-^^^ 
(3-fluoro-phenyl>-2-methyl-thiazol-4-yll-metha0one 

The title compound (0.038g)wa5 prepared from the compound of description 104 and 5-{3-> 
40 Fluoro-phenyl)-2-mefliyl-thiazole-4-carboxylic acid (0.068g) according to the method of 
description 20. 

Mass Spectrum (APf): Found 503 (MH"). C27H23FN4O3S requires 502. 
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Example 158 (RSH-I5-(4-Fluoro-phenyO-2-methyMMazol-4-^^^^^ 
2-ylmethy^-piperidiii-l-yll-niethanotte 

The compound of description 105 (0.56g) and 2-bromo-l-pyridm-2-yl-ethaiione (0.44g) were 
combined in dichloromethane (2ml). The mixture was heated to lOO^^C untD the dichloromethane 

5 had evaporated and then heating continued at 140°C for 6h. The reaction was cooled to room 
temperature, and the residue dissolved in sodium hydroxide/dichlorometbane, the organic phase 
separated, dried, solvent removed at reduced pressure and the residue column chromatographed 
(silica gel; 0 -» 8% methanol/dichloromeftane) to give after combming the appropriate fractions 
the title compound (0.05g) 

10 Mass Spectrum (API*): Found 463 (Mif). C25H23FN4O2S requires 462. 

Example 161. (RS>H5-(4-Fluorophenyl>2-methylthiazol-4-yll-l-{2-I5-(^^^ 
lH-pyrazol-3-ylmethy!]-piperidm-l-yl}-methanotie 

The compound of description 108 (0.430g) was dissolved in ethanol (20nil) and stirred at room 
15 temperature for 16 hours with hydrazine hydrate (0.087ml). The solution was then evaporated at 
reduced pressure and chromatographed over silica gel, eluting with a gradient of 0 to 10% [9:1 
methanoVconc. ammonia solution] in dichloromethane. The title compound was obtained as a 
white foam (0.034g), mass spectrum (API*) 479 IMH*], (APT) 477 [(M-H)T C26H24F2N4OS 
requires 478 

20 

Example 162- (ElS)-l-(2-|4.(4-Muorophenyl)-ffl-imidazol-2-ylmethyll-piperazin-l^^ 
(4-fliiorophenyl)-2-methyltliiazol-4-yll-methauone 

3- [4.(4.FluorophenyI)-lHrinuda2X)W^^ 

methanoyl}-piperazine-lHDarboxylic acid tert-butyl ester description 112 (O.I30g) was dissolved 
25 in TFA and stirred under argon at room temperature for 3 houre. The TFA was evaporated and 
the residue chromatographed over silica gel, eluting with a gradient of 0 to 10% [9:1 
methanol/conc. ammonia solution] in dichloromethane. The title compound was obtamed as a 
white foam (0-095g), 

mass spectrum (API*) 480 [MS*], C25H23F2N5OS requires 479. 

30 

Example 163. i-[5-(4-FIuorophenyO-2-mcthyMhiazol-4-yIl-l-{2-[4<4-flu6r6^^^ 
2-ylmethyl]-pipersiaan-l-yl}-methan6ne 

4- {l-[5-(4-Fluorophenyl)-2-methyl-thiazoM-yl]-methanoyl}-3-[4-(4-fluor^^ 
yImethyl]-pipera2ine-l-carboxylic acid tert-butyl ester (0.130g) was dissolved m trifluoroacetic 

35 acid (10ml) and stirred at room temperature for 2 hours. The reaction mixture was then 

evaporated to dryness at reduced pressure arid the residue was chromatographed over silica gel. 
iElution with a gradient of 0 to 10% [9:1 methanol/conc. ammonia solution] in dichloromethane 
provided the title compound as a pale yellow gum (0.013g), mass spectrum (APf) 481 \MSt], 
C25H22F2N4O2S requires 480. 

40 

Example 164. OE^).l-[3-(5-Bromo-4-phenyl-oxa2ol-2-ylmethyO-morpholin-4-yll-l-[^^ 
flttoro-phenyl)-2-methyl-thiazol-4-yll-methanone 
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The compound of example 67 (0. 152g) was dissolved in carbon tetrachloride (10ml) and was then 
treated with N-bromosuccinimide (0.058g) and stirred under argon at room temperature for 24h. A 
further quantity of N-bromosuccinimide (0.006g) was added and the mfarture stirred for a further Ih. 
the mixture was filtered through a cotton wool plug and the fillrate was evaporated to dryness under 
5 reduced pressure. The residue was column chromatographed (silica gel, 0 -> 40% ethyl acetate- 
pentane) to give the title compoimd (0.1 17g). 

Mass Spectrum (APf LC/MS): Found 542, 544 . CjsHjiBrFNaOaS requires 541,543. 

Example 165, (RS)-H2-(5-Chloro-4-phenyUxazol-2-ylmethyl)-piperidm^ 
1 0 llnoro-phenyl)-2-methyI-thiazol-4-yIl-methanone 

The oxazole of example 70 (0.06g) in carbon tetrachloride (10ml) was treated withN- 
chlorosuccinhnide (0,01 8g) and stirred at room temperature, under argon, for 6L A further quantity 
of N-chlorosuccinimide (0.009g) was added and the mature heated at 80°C, undor argon for I6h. 
The solvent was i^oved under reduced pressure. The residue was partitioned betwe^ ethyl acetate 
15 and water. The organic layer was dried (magnesium sulfate) and the solvent removed under reduced 
pressure. The residue was column chromatographed (silica gel; 0->40% ethyl acetate-pentane) to 
afford the title compound (0.024g). 

Mass Spectrum (Electrospray LC/MS): 496,498 (MH^, C26H23CIFN3O2S requires 495,497. 

20 Example 166. l-(5<4-Fliioi^phenyI)-2-methyWhiazoI-4-ylH^ 
[i;i,4]triazol-3-ylmethyl)-pyiToIidin-l-yl]-methanone 

The title compoimd (0.077g) was prepared from the amine of description 117 (0.072g) and 5-(4- 
fluoro-phenyl)-2-me1hyl-thiazple-4-carboxylic acid (0.075g) according to the method of example 
' 1. ' 
25 Mass Spectrum (API^ LC/MS): 448 (MH*). C24H22EN5OS requires 447. 

Example 167. (RS)-l-[2K5-Bromo-4-pheiiyl-oxazol-2-ylmethyl)-piperidin-l-yll-l-p^ 
flaoro-phenyl)-2-methyl-thiazol-4-ylJ-methanone 

The title compound (0.4 12g) was prepared by treating the compound of example 70 with 
30 brtlinosucciniinide (6.190g) according to the method of example 164. 

Mriss iSpectrum 0Blec1roq)ray LC/WB): 540, 542 (Mif). C26H23BrFN302S requires 539, 541. 

Example 168. (RS)-l-(2-Methyl-5-phenyRhiazoM-yO-l-I2-<4-ph^^^^ 
pipendiii-l'-yI]*-methanone ' 
35 The title compound (0.165g) wSas prepared from the amine of description 77 (0.1 16g) and 2- 
Methyl-5-phenyl-thiazole-4-carboxylic acid (0.1 05g) according to the method of example 1 . 
Mass Spectrum (Electrospray LC/MS): 444 (MH*). C26H25N3O2S requires 443. 

Example 169. (RS)-l-(H2-Dimethylamino-ethyl)-4-(4-fluoro-phenyl)-l/^ 
40 (4-phenyl-oxa3»l-2-ylmethy^piperidiii--l-yI]-methanoiie 

The title compound (0.169g) was prepared from the amine of description 77 (0.1 16g) and l-(2- 
Dimethylamino-^thyI)-4-(4-fluoro-phenyl)-lH-pyrazole-3-carboxylic acid (0.132g) according to 
the method of example 1 . 
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Mass Spectrum (Electrospray LC/MS): 502 (MH*). C29H32FN5O2 requires 501. 

Example 170. (RS)-2Kl-{l-[H4-Fluoro-phenyl)-2-methy^thiazo^^ 
piperidiii-2-yImethyI)-4-phenyl-H>xazole-5H:arbomtrile 

5 The title compound (SOmg) was prepared by treating the compound of example 167 (G.410g) with 
copper(I)cyanide (O.lOSg) according to the method of example 96. Following column 
chromatography , further purification by HPLC was requked (Supercosil ABZ+, 5-95% 
acetonitiile containmg 0.1% trifluoroacetic acid-water containmg 0.1% trifluoroacetic acid). 
Mass Spectrum (Electrospray LC/MS): 487 (MH^- C27H23FN4O1S requkes 486. 

10 

Example 171- (RS>-l-[2<5-Bromo-4-phenyl-oxazol-2-ylmcthyl)-piperidin-l-ylJ-l-(^^ 
5-phenyI-thiazol-4-yl)-methanoiie 

The title compound (0.075g) was prepared by treating the compound of ejcample 168 (0.093g) 
with iV^brombsuccinimide (0.037g) according to the method of example 164. 
15 Mass Spectrum (Electrospray LC/MS): 522,524 (MH^. C26H24BrFN302S requires 521,523. 

Example 172. l-[5-(4-Fluoro-phenyl>2-methyI-liiiazol-4-yll-l-[(S)-2.(4-phenylH)xa^^^ 
yImethyl)-pyrriDlidm-l-yl]-methanone 

The title compound (0,103g) was prepared from the amine of description 120 (0.061g) and 5-(4- 
20 fluoro-phenyl>2-methyl-1hiazole-4-carboxyIic add (0.064g) according to the method of example 
1. 

Mass Spectrum (Electrospray LC/MS): 448 (MlT). C25H22FN3O2S requires 447. 

Example 173. l-I(S)-2-(5-Bromo-4-phenyl-oxazol-2-ylmeth3i)-pyiTolidinrl-y^^ 
25 fluoro-pheiiyl)-2-methyl-thiazoI-4-yl]-methanone 

The title compound (0.066g) was prepared by treating the compound of example 172 (0.075g) 

with JV^bromosuccinimide (0.030g) according to the method of example 164. 

Mass Spectrum (Electrospray LC/MS): 526,528 (MH*). C25H2iBrFN302S requires 525,527. 

30 Example 174. (RS)-H5^4<;hloro.phenyI)-2-methyl-tMa^ 
ylmetiiyl)-piiiieridin-l-yll-methanone 

The title compound (0.106g) was pr^ared from the amine of description 77 (0.072g) and 5-(4- 
chlofo-phenyl)-2-methyl-thiazole-4-carboxylic acid (0.076g) according to the mefliod of example 1 . 
Mass Spectrum (API*^ LC/MS): 478,480 (MH^. C26H24GIN3O2S requires 477, 479. 

35 

ExaHipie 175. CRS)-l-I4-(4-Fluoro-phenyl)-l-methyl-l£r- pyrazol-3-yil-l-[2-(4-phenyl- 
thiaz6l-2-ylmethyI)-piperidiii-l-yl ]-methanone 

The title compound (0.022g) was prepared from the compound of description 99 (0.060g) and 4- 
(4-Fluoro-phenyl)-l -methyl-li/-pyrazole-3-carbo:0^1ic acid (0.044g) according to the metiiod of 
40 example 1. 

Mass Spectrum OBlectrospray LC/MS): Found ASlQAtt)- C26H25FN4OS requires 460. 



-74- 



wo 03/002559 



PCT/EP02/07007 



Example 176. ^S>l-{2-[4-(2-Bromo.phenyl)-oxazoi-2.ylmethyll-piperi^ 
fluoro-phenyl)-2-mcthyl-thiazol-4-yll-methanonc 

TTie title compound (0.50g) was prepared from the compound of description 121 (2.00g), acetamide 
(LOSg) and boron trifIuoride.die1hyl etherate (0.7ml) in xylene according to the method of example 
5 54. 

Mass Spectrum (Electrospray LC/MS): Found 540,542 (NflT). C26H23BrFN302S requires 
539,541: 

Example 177. ^)-2-l2Kl-{l-lH4-Huoro-pheByl)-2-methyMhia2ol-4-yq^^ 

10 piperidm-2-ylmethyI)-oxazoM-yl]-benzonitrile 

A mixture of the bromide (0-240g) of example 176, Cu(I)CN (0.060g) and N-Methyl pyirolidinone 
(5 ml ) was heated at 1 80 "^C for 1 6h. The cooled reaction mixture was diluted with ethyl acetate and 
passed tiiroughkiesselguhr, washmg with e&yl acetate. The filtrate was washed wfh water, dried 
(sodiuin sulfete) and solvent removed at reduced pressure. The residue was cohmrn diromatogtaphed 

15 ( silica gel, 20-50% ethyl acetate-pentane) to give the title compound as a pale yellow gum (O.lOlg 
Mass Spectrum (APf LC/MS): Found 487 (MIT). C27H23FN4O2S requires 486. 

Example 178- (RS)-l-[5-(4-Fluoro.phenyl)-2rmethyl-thiazoM-yl]-l-{^ 
thui2ol-2-ylmethyI]-piperidin-l-yI}-metfaanone 
20 The title compound (0.235g) was prepared as a solid from the amine of description 122 (0330g) and 
2-methyl-5-(4-fluoro-phenyl)-thiazol6-4-caiboxylic add (0.283g) according to the method of 
example 1. 

Mass Spectrum (Electrospray LC/MS): Found 496 . . 

25 Example 179. (RS)-H5<4-muoro.phenyO-2.melh3i-thiazol-4-yn^^ 
thiazol-2-ylniethyl]-piperidiii-l-yl)-methanone 

The tide confound (0.047g) was prepared as a solid firam the amine of description 123 (O.lOOg) and 
2-methyl-5-(4-fluoro-phenyl)-thiazole-4-carboxylic acid (0.086g) according to the method of 
example 1. 

30 Mass Spectnmi(mectrbq)ray LC/MS): Found 496 (MIT). C26H23F2N3OS2 requires 495. 

Example 180. (RS)-l-{2-[4-(3-nuoro-phettyl)-fliiazol^^^ 
5-phenyl-tbiazol*4-yl)-niethan6ne 

The title compound (O.OSlg) was prepared as a solid from the amine of descripticMi 123 (O.lQOg) and 
35 2-melhyl-5-phenyl-thiazole-4-carboxylic add (0.079g) accor^g to flie mefliod of example 1. 
Mass Spectrum OSlectiospray LC/MS): Found 478 (MBl). C26H24FN30Sa requires 477. 

It is understood that the present invention covers all combinations of particular and preferred 
groups described herein above. 

40 

Determination of Orexin-1 Receptor Antagonist Activity 
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The orexin-1 receptor antagonist activity of the compounds of formula (I) was determined 
in accordance with the following experimental method. 

Experimental Method 

5 CHO-DG44 cells expressmg the human orexin-1 receptor were grown in cell medium 

(MEM medium with Earl's salts) containing 2 mM L-Glutamine, 0.4 mg/mL G418 Sulphate from 
GIBCO BRL and 10% heat inactivated fetal calf serum from Gibco BRL. The cells were seeded 
at 20,000 cells/100 ^d/well into 96-well black clear bottom sterile plates from Costar which had 
been pre-coated with 10 jig/wett of poly-L-lysine fit>m SIGMA. The seeded plates were 
10 incubated overnight at 37C in 5% CO2. 

Agonists were prepared as 1 mM stocks in water:DMSO (1:1). EC50 values (the 
concentration required to produce 50% maximal response) were estimated using 1 Ix half log unit 
dilutions (Biomek 2000, Beckman) in Tyrode's buffer containing probenecid (10 mM HEPES 
withl45mMNaCl, lOmM glucose, 2.5 mMKCl, 1.5mMCaCl2, 1.2mMMgCl2and2.5mM 
15 probenecid; pH7.4). Antagonists were prepared as 10 mM stocks in DMSO (100%). Antagonist 
IC50 values (the concentration of compound needed to inhibit 50% of Uxo agonist response) were 
deteraiined against 3.0 nM human orexin-A using 1 Ix half log unit dilutions in Tyrode's buffer 
containing 10% DMSO and probenecid. 

On the day of assay 50 jil of cell medium containing probenecid (Sigma) and Fluo3AM 
20 (Texas Fluorescence Laboratories) was added (Quadra, Tomtec) to each well to give final 

concentrations of 2.5 mM and 4 pM, respectively. The 96-well plates were incubated for 60 min 
at 37C in 5% C02. The loading solution containing dye was then aspirated and cells were 
washed with 4x150 |a1 Tyrode's buffer containing probenecid and 0.1% gelatin (Denley Cell 
Wash). The volume of buffer left m each well was 125 fd. Antagonist or hnSer (25 pi) was 
25 added (Quadra) the cell plates gently shaken and incubated at 37C in 5% CO2 for 30 minutes. 
Cell plates were then transferred to the Fluorescent Imagmg Plate Reader (FUPR, Molecular 
Devices) instrument. Prior to drug addition a single image of the cell plate was taken (signal test), 
to evaluate dye loadmg consistency. The run protocol used 60 images taken at 1 second mtervals 
followed by a further 24 images at 5 second intervals. Agonists were added (by the FUPR) after 
30 20 seconds (during continuous reading). From each well, peak fluorescence was determmed over 
the whole assay period and the mean of readings 1-19 inclusive was subtracted from this figure. 
The peak increase in fluorescence was plotted against compound concentration and iteratively 
curve fitted using a foxu* parameter logistic fit (as described by Bowen and Jentian, TiPS^ 1995, 
16, 413-417) to generate a concentration effect value. Antagonist Kb values were calculated 
3 5 using the equation: 

Kb=IC50/(l+([3/EC50]) 

where EC50 was the potency of hmnan orexin-A determined in the assay (in nM terms) 
and IC50 is expressed in molar terms. 

Compounds of Examples tested according to this method had pKb values in the range 6.7 
40 - 9.5 at the human cloned orexui-l receptor. 

The orexin-2 receptor antagonist activity of the compounds of formula (I) was determined in 
accordance with the following experimental method. 
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Experimental Method 

CHO-DG44 cells e>q)ressing the human orexin-2 receptor were grown in cell medium 
(MEM medium with EarVs salts) containmg 2 mM I^Glutamine, 0.4 mg/mL G418 Sulphate from 
5 GIBCO BRL and 10% heat mactivated fetal calf serum from Gibco BRL. The cells were seeded 
at 20,000 ceUs/1 00 pJ/well into 96-well black clear bottom sterile plates from Costar which had 
been'pre^oated with 10 jig/well of poly-L-lysine from SIGMA. The seeded plates were 
mcubated overnight at 37C in 5% CO2. 

Agonists were prepared as 1 mM stocks in watenDMSO (1:1). EC50 values (the 
10 concentration required to produce 50% maximal response) were estimated using 1 Ix half log unit 
dilutions (Biomek 2000, Beckman) in Tyrode's buffer containing probenecid (10 mM HEPES 
with 145mM NaCl, lOmM glucose, 2,5 mM KCl, 1.5 mM CaCt, 1.2 mM MgCh and 2.5mM 
probenecid; pH7.4). Antagonists were prepared as 10 mM stocks in DMSO (100%). Antagonist 
IC50 values (the concentration of compound needed to inhibit 50% of the agonist response) were 
15 determined against 10.0 nM human orexin-A using 1 Ix half log unit dUutions in Tyrode's buffer 
contaming 1 0% DMSO and probenecid. 

On Ae day of assay 50 pJ of cell medium containing probenecid (Sigma) and Fluo3AM 
(Texas Fluorescence Laboratories) was added (Quadra, Toihtec) to each weD to give final 
concentrations of 2.5 mM and 4 pM, respectively. The 96-well plates were incubated for 60 min 
20 at 37C in 5% CO2. The loading solution contaming dye was then aspirated and cells were washed 
with 4x150 ]i\ Tyrode's buffer containing probenecid and 0.1% gelatin (Denley Cell Wash). The 
volume of buffer left m each well was 125 pi. Antagonist or buffer (25 pi) was added (Quadra) 
the cell plates gently shaken and incubated at 370 in 5%^^^ Cell plates were tiien 

transferred to the Fluorescent Lnaging Plate Reader (FLlPR, Molecular Devices) instrument. 
25 Prior to drug addition a single unage of flie cell plate was taken (signal test), to evaluate dye 

loading consistency. The run protocol used 60 images taken at 1 second mtervals followed by a 
further 24 images at 5 second intervals. Agonists were added (by tiie FLIPR) after 20 sec (during 
continuous reading). From each well, peak fluorescence was determined over the whole assay 
period and the mean of readings 1-19 inclusive was subtracted from this figure. The peak 
30 increase in fluorescence was plotted against compound concentration and iteratively curve fitted 
usmg a four parameter lo^c fit (as described by Bowen and Jerman, TiPS, 1995, 16, 413-417) 
to generate a concentration effect value. Antagonist Kb values were calculated using the 
equation: 

Kb=iC50/(l+([3/EC50]) 
35 where BC50 was the potency of human orexin-A determmed m tiie ass^ (in nM terms) 

and IC50 is expressed in molar terms. 

Compounds of Examples tested according to this method had pKb values in the range <6.3 - 8.2 
at the human cloned orexin-2 receptor. 

40 The application of which this description and claims forms part may be used as a basis for priority 
in respect of any subsequent application. The claims of such subsequent application may be 
dnected to any feature or combination of features described herein. They may take the form of 
product, composition, process, or use claims and may include, by way of example and witiiout 



-77- 



wo 03/002559 PCT/EP02/07007 



limitation the following claims: 



-78- 



wo 03/002559 PCT/EP02/07007 



CLAIMS 

1 . A compound of formula (I): 



5 



25 




(D 

wherein: 

X represents a bond, oxygen, NR' or a group (CH,),, wherein n represents 1, 2 or 3, 
10 Yiepresentea!,,CX),CHOH.or-(3l2CH(0H)-; 

Het is an optiGnaHy substituted 5- or 6- membered monocyclic heteioaryl groiq) containing 
up to 4 heteroatoms selected from N, O and S, substituted by R^; 

ArVpresents an optionally substituted phenyl or a 5- or 6-membered heteroaryl group 
containing up to 3 heteroatoms selected from N, O and S, wherein the phenyl or heteroaryl group 
15 is substituted by and further optional subsdtiients; or Ar'represents an optionally substituted 
bicycUc aromatic or WcycUc heteroaiomatic group containing up to 3 heteroatoms selected fiom 
N.OandS; 

R* represents hydrogen, an optionally substituted(C,^ )alkoxy, halo, cyano, optionally 
substituted(Ci^)aIkyl, optionaUy substituted phenyl, or an opt^^^ 
20 membered heterocyclyl group containing up to 4 heteroatoms selected fix)mN,0^^ 

R*is an optionally substituted aryl or an optionally substituted mono or bicyclic 
heteroaryl group containing up to 3 heteroatoms selected fromN, O and S; 

R^ is selected from hydrogen or (C, Jalkyl; 

or a pharmaceutically acceptable salt thereof. 

i. A compound according to claim 1 wh€a?ein X is a bond, oxygen or (CEy„ where n is 1 or 



2. 



3. A compound according to claim 1 or 2 wherein Ar^ represents optioiially substituted 
30 phenyl, pyridiiiyl, thiazolyl, pyrazolyl, pyridazyl, thienyl, benzofuranyl, naphlhyl or triarolyL 

4. A cor^ound according to any oiie of claims 1 to 3 wherem R* represents an optionally 
substituted phenyl, pyridinyl, pyrazolyl, pyrimidazyl, or oxadiazolyl group. 

35 5. A compound according to any one of claims 1 to 4 wherem Het is oxazolyl, imidazolyl, 
thiazoiyl, triazolyl oxadiazolyl, pyrazolyl, furanyl and tetrazolyl. 

6. A compound accordmg to any one of claims 1 to 5 wherein Y is CHj. 
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7. A compound of fonnula (I) as claimed in Claim 1 selected from Examples 1 to 130 and 
132 to 181, or a pharmaceutically acceptable salt of thereof. 

8. (RS>l-dibenzofuran-4-yl-l-{2-[5<3-fluoro-phenylH1.3,41oxadiazol-2-ylmeA^^^ 
5 piperidin-l-yl}-methanone or a pharmaceutically acceptable salt thereof. 

9. A pharmaceutical composition comprising a compound of formula (T) as defined in any 
(me of claims 1 to 7, or a pharmaceutically acceptable salt thereof, or the compound as claimed in 
claim 8 or a pharmaceutically acceptable salt thereof and a pharmaceuticaUy acceptable carrier. 

10 

10. A method oftreating or preventing diseases or disorders where an antagonist of a human 

orexm receptor is required, which comprises administering to a subject in need Ihererf an 
efEectiveamountofacompoundof formula© as defined in anyone of claims 1 to7,ora 
pharmaceutically acceptable salt thereof, or Ae compound as claimed in claim 8 or a 
15 pharmaceutically acceptable salt hereof. 
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